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Chance Vought F8U-3 Crusader III 


THE UGI-TTWEIGL I I CHAMPION 
OF THE WORLD! 



Conquers all 'heavies' 


KAYLOCK 

All-metal self-locking nuts ® 

conform to all Air Force - Navy stan- 
dards: AN363, AN364, AN365, AN366, 
and the new low height National 
Aircraft Standards. 



AND GHOST AWAY IN lO MINUTES- 



fcre, in thb standout engineering achievement by 

Goodyear, a UNMATCHED .ALL-WEATHER 
MOBILITY for MISSILE SQUADRONS 
Adaptable to any missile operation where mobility is vital, 

noves swiftly and surely in deep snow, sand or mud — 
unhampered by weather extremes of from —65° to 125° E ! 
This amazing mobility makes it possible to get out of the 
area fast once missile has been launched. 

Traveling on the unique low-pressure inflated Terra-Tire, 
the equipment outmodes conventional truck-type vehicles— 
gives the squadron “go-anywhere” mobility and vastly sim- 
plified logistics. 

EXAMPLE: For the U.S.A.E TM-76A Martin "MACE” 
the entire system is now completely air transportable, 
required equipment units reduced by a ratio of 3 to 1 and 


• GROUND HANDLING EQUIPMENT • ONE OF THE PRIME CAPABILITIES OF 


over-all weight cut 60%. 

And mark this : Built around a single type of power unit 
which is in World-Wide military inventory-the concept 

and check out. 

Individual "packs" for the standardized prime movers 

guidance system environment, 3 different and independent 
communication systems— hydraulic, electric and pneumatic 
power, as well as ground cooling and fuel-start needs! 
Here is a major contribution— engineered by a leading 
team with firsthand understanding of the complete missile 
concept— a contribution of special importance when one 
considers that ground support has often run as high as 60% 
of total missile cost. Please write for details. This experi- 
ence may solve your problem. Goodyear Aircraft Corpora- 
tion, Dept. 916AR, Akron 15, Ohio. 


GOOD-YEAR AIRCRAFT 




Getting set for jet-age traffic at 27 leading U. S. airports 



“More sky to fly in”— the goal of the Civil Aeronautics Admin- 
istration— is near realization. The first of the new Raytheon 
Flight-Tracker radars ordered by C.A.A. is now being installed 
at Indianapolis. Installations at sue other major cities will 
follow shortly, and the nation-wide system linking 27 airports 
is scheduled for completion this fall. 

Flight-Tracker radars help safeguard aircraft in every stage 
of flight. They detect and track planes in any weather— even 
in storms— pinpoint position of four-engine transports up to 
200 miles distant, at altitudes up to 70,000 feet. 

This new equipment, designed and built 
by Raytheon, will speed schedules, 
reduce airlane congestion. By readying 
the skyways for the Jet Age, Raytheon 
helps solve a major U.S. transportation 
problem— air traffic control. 



RAYTHEON MANUFACTURING COMPANY, WALTHAM, MASS. 
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June 30-July 1-lndustty Missile & Space 
Age Conference, sponsored by Aero Club 
of Michigan, Hotel Statler, Detroit, Mich. 
July 4-6— Northeastern States Cham] 
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July 5-6— Air Race, Professional Race Pilots 
Assn., Fulton, N. Y. For details: Don 
Berliner, 19 Hudson Ave„ Athens, Ohio. 

July 8-11— The Institute of the Aeronautical 
Sciences. National Summer Meeting, Am- 
bassador Hotel, Los Angeles, Calif. 

July H-15— Triennial Inspection, National 
Advisory Committee for Aeronautics, 
Ames Aeronautical Laboratory, Moffett 
Field, Calif. 

July 14-25— Physics of Infrared Radiation 
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July 20-Ang. 10-Canadian National Soaring 
Meet, Brantford, Ontario, Canada. Ameri- 
can pilots invited. 

July 21-Aug. 1— Advanced Feedback Control 
Theory ' ’ " 


gran 


Mass 


oology, Cambridge, Mass. 

July 24-25— Quarterly Regional Meeting. 
Assn, of Local and Territorial Airlines, 
Denver. Colo. 

July 24-25— Fifth Annual Symposium 
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Denver, Colo. 
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„ I Technical Meeting on 
Space Exploration, sponsored by Ameri- 
can Rocket Society and the Institute of 
the Aeronautical Sciences. For details: 
R. D. Linncll. General Chairman, Space 
Exploration Meeting. 3300 N. Harbor 
Drive, San Diego 1, Calif. 

Aug. 6-8-Special Technical Conference on 


(Continued on page 6) 
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cast 
mandrels 
or cores ? 


Aluminum mandrels for 
forming solid fuel propellant are 
now being cast in production 
by the unusual foundry methods of 
Morris Bean & Company. While 
we assume there is no present 
need for a mandrel as large as the 
one on the left, it can be cast. 

Currently we are working 
on solid and hollow mandrels 
up to 8 feet long. Their smooth 
surfaces and accurate contours 
eliminate much difficult machining; 
cost is drastically reduced. 
In addition to large size, 
we would be happy to 
explore with you ways to 
produce intricate star-lobes. 
Telephone Or write. 
Morris Bean & Company, 
Yellow Springs 4, Ohio. 
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OBSTACLE COURSE 

FOR A NEW ARMY RECRUIT 


No other helicopter ever has been, or will be tested 
more thoroughly than the Army’s IROQUOIS, Bell's 
all-new turbine-powered HU-1A. Designed to meet the 
most exacting standards of performance and main- 
tenance ever required of a helicopter, it has already 
passed through Bell’s own rigorous shakedown. 

But, before it goes to work in the field, the HU-1A is 
being “put through the mill” by the Army. A series of 
tests — the hardest and most realistic any helicopter 
ever faced — will cover every phase of performance, 
supply and transportation, maintenance, weather, com- 
bat conditions and general military usage. 

By testing, evaluating and proving every piece of 
aviation equipment, the Army assures that the U. S. 
armed forces get only the best. And in helicopters, that 
will be the IROQUOIS — the nation’s newest front 
line fighter. 


Edwards 
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..skilled engineering 
lest pilots will "wring 
out" the HU- 1 A lot 
performance and 
stability Phase 4 tests. 
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Eglin Field 

. . the Iroquois will 
undergo performance 

hangar at extreme 
temperatures. 

m 

Tesls at Ft. Rocker 

conditions will test 
the Iroquois for 


from the desert to 
the arctic. 
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Transportation Aircraft 
Tost and Support 
Activity (TATSA) at 
FI. Rocker 

..1,000-hour logistics 
support tests 





1004 Jet Inventions 
in the Last 
Two Years 


Engineering and research scientists at Westinghouse 
made 1004 invention disclosures— each representing 
an improvement in jet engine design — during 1956 
and 1957. The number of inventions this year is 
keeping pace with previous years, proving that 
creative engineering at Westinghouse is striving con- 
stantly toward better, more efficient jet propulsion. 

Westinghouse, designer and builder of the first 
American turbojet, now holds more than 175 U. S. 
patents — many of them basic patents— on the jet 


engine. A few of the Westinghouse “firsts” in the 
field include the axial flow compressor, iris exhaust 
nozzle, annular combustion chamber and step wall 
combustion liner. 

The Aviation Gas Turbine Division is a com- 
pletely integrated facility for design, development, 
testing and production of propulsion systems. For 
further information, write: Westinghouse Electric 
Corporation, Aviation Gas Turbine Division, P.O. 
Box 288, Kansas City, Missouri. j-5404? 


you CAN BE SURE . -IF ITS 

Westinghouse 
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MAGNESIUM ALLOYS BUILD BIGGER PAYLOADS 
INTO SIKORSKY 'COPTERS 


Structural (lead weight— that ever critical problem in the 
design of air frames and missiles— is a problem Sikorsky 
Aircraft solved several years ago. 

As every helicopter designer well knows, everything below 
the rotor is sheer dead weight and contributes nothing to 
lifting the aircraft. So it’s no wonder Sikorsky uses magne- 
sium alloys where they can. This lightest of all structural 
metals weighs only 653 as much as aluminum. Easy to see 
how the use of magnesium adds substantially to the pay- 
load— by subtracting weight from the structural load. 

The S-5G, Sikorsky’s largest ’copter to date, carries a total 
of 5,558 lbs. of magnesium. This total includes the wheels, 
almost the entire skin and numerous other components. 
Several highly stressed areas, such as the rotor hub plates. 


are magnesium forgings. Other Sikorsky models, such as 
the S-58 and S-55, famous Korean War 'copter, also use 
magnesium alloys to good advantage. 

For more information about magnesium, contact your 
nearest Dow Sales Office or write the dow chemical 
company. Midland, Michigan, Department NIA 1402-K-2 

MAGNISIUM IORM IBS. USED 


S-55 S-58 S-5S 



YOU CAN DEPEND ON 


EDITORIAL 

Another Look at the Iron Curtain 


Last week, we took our second look at the iron cur- 
tain from high in the watchtower of an ancient Bavarian 
castle. Our first experience with the iron curtain was 
just about two years ago this month when we journeyed 
to Moscow to report on the Tushino air show and 
visit with Gen. Twining and his staff, Soviet air force 
installations. We hit the iron curtain at Riga, capital 
of one of the Baltic states. 

There, the iron curtain had been temporarily torn 
wide open. Green uniformed border guards didn’t even 
open luggage. The passport examination and currency 
declaration was perfunctory. During a flight delay due 
to weather, Soviet officials traveling on the same plane 
produced cognac for foreign travelers and challenged 
us to produce any evidence of a real iron curtain. The 
same atmosphere prevailed in Moscow during our visit. 

Soviet censors did not delete a single word of my 
dispatches cabled from Moscow, although they were 
filled with technical details of new Soviet military air- 
craft and revealed for the first time details of Aeroflot’s 
jet expansion plans, including technical data on new 
transports that did not fly until a year later. We were 
allowed to take pictures of anything, including military 
aircraft, and wandered freely around the city. 

All this was in a period when Soviet leaders were 
de-emphasizing Stalin and trying to loosen the iron 
bands of terror he had forged. As we were leaving 
Russia, the first sparks of revolt flared in Poland, and 
the Hungarian revolt soon followed. 

A second look at the iron curtain last week presented 
a radically different aspect. We flew in Seventh Army 
Sikorsky H-37 helicopters from a strip on the edge of 
Nurncnberg originally built of granite as a parade ground 
for Nazi party rallies. Flying over the former spiritual 
capital of Adolph Hitler’s planned thousand-vear em- 
pire should be a compulsory maneuver for any future 
ambitious dictators. Grass grows high in the vast am- 
phitheatre where Nazi legions once tramped and "sieg 
heiled.” The vast building Hitler planned to house 
his congress of satellite nations lies as a half finished 
ruin, and the once beautiful medieval center of town 
is still mostly rubble. 

We flew over a placid Bavarian countryside filled with 
farmers stacking hay and over precisely manicured pine 
forests. Young Army pilots dropped the helicopters 
low behind the crest of a pine topped ridge and snaked 
around its contours to settle in a havfield screened by 
terrain from surface observation. Nearby was the border 
patrol camp of Company G, Third Battalion, Second 
Armored Cavalry, commanded bv Capt. Garland Mc- 
Spadden. From this camp, units patrol a hundred mile 
section of the German-Czech frontier. 

We piled into a bus and, escorted by a pair of 
machincgun-armed jeeps, wound along narrow roads 
through dense pine forests so thick that not a single 
ray of bright sun hit the forest floor and through sleepy 
villages, each marked by an onion shaped church tower. 
At Hohcnburg, on the banks of the Eger River, we 
climbed the watchtower of an ancient Bavarian castle. 
From slits originally designed for archers, we could see 
the iron curtain and well into Czechoslovakia. 

The iron curtain here is a virtually impenetrable bar- 


rier designed, as are all aspects of Soviet repression, to 
keep the people inside sealed from the outer world 
rather than to prevent the outer world from knowing 
what’s going on in the Soviet Union and its satellites. 
The actual border is the winding Eger River only a 
stone's throw from our observation post, and the grass 
is just as green on either side of this sleepy stream. 

About a quarter mile behind the legal boundary, the 
iron curtain is raised. First, there is a freshly ploughed 
strip about 200 yards wide that runs from one end of 
the border to the other. Behind it are hedgehogs of 
barbed wire fence charged with electricity. Border 
guards sec rabbits and other small game who wander 
into the fence by mistake sizzled by the electric charge. 
Every few hundred yards are raised wooden watchtowers, 
each within sight of the next one. We could see 
Czech border guards watching us through their glasses. 

From Hohenburg, we could see Czech guard kasernes 
located just behind the wire fence. In the yard of one 
were clearly visible targets for grenade throwing practice 
and human target silhouettes for tommygun practice. 
The border fence is also spotlighted at night at key spots 
and studded with trip flares along its entire length. 

Czech border guards are highly trained, politically 
reliable troops separate from the regular army. They 
have orders to shoot on sight anybody crossing the river 
and often do. Despite all this security, an average of 
four persons a month filter through to freedom. 

This area has long been a source of friction. This was 
a key spot in the pre-war Hitlerian agitation over the 
Sudeten Germans put into Czechoslovakia by the Ver- 
sailles Treaty. Potential for trouble still exists. 

This formidable iron curtain bristling with bayonets, 
bullets and barbed wire is more typical of what is now 
transpiring in the Soviet Union. The Polish and Hun- 
garian revolts plus Yugoslav independence and internal 
troubles in China proved that you can’t rule a dictator- 
ship by semi-benevolent methods. The execution of 
Imre Nagy and Pal Maleter, leaders of the Hungarian 
revolt, is sending shudders of revulsion through Western 
Europe and has taken what little bloom was still left 
on Mister Khrushchev’s supposed policy of sweetness. 

Even' informed Western European source we have 
talked with in recent days views the Hungarian execu- 
tions as a return to naked terrorism within the Soviet 
regime as the only method that can possibly hold the 
Soviet Union and its satellites together. It also is 
widely predicted that a reign of terror will begin again 
internally within the Soviet Union with Georgi Malen- 
kov as the first victim of an old-style Stalin-type public 
trial for crimes against the state, with the inevitable 
verdict of execution. How this return to terrorism will 
affect the Soviet industrial, managerial and scientific 
classes, who now wield considerable power and are the 
key to the Soviet’s international position in the future, 
will be an aspect to watch closely. It was these classes 
who seized on this relatively new freedom of the post- 
Stalin era most eagerly. 

All of this may not have much specific concern with 
aviation and its related technologies, but it is a vital 
part of the world we live in and something we should 
think about long and clearly. —Robert Hotz 



Transparent 
Lightweight plastic 
For high surface 
Temperatures 
Up to 

300° Fahrenheit ! 


A cast polyester-base, thermosetting plastic — Sierracin 880 offers design engineers excellent contour 
stability, craze resistance and optical qualities — and is the highest temperature transparent plastic 
material now commercially obtainable for glazing applications. A lightweight plastic, it has many 
applications in aviation and missile development — and in the electronic, chemical and industrial 
markets — where plastic applications were previously restricted by temperature limitations. 


Where — and how can YOU use Sierracin 880 in your work? Write for Technical Bulletin 505 today! 



SIERRACIN CORPORATION 


WHO'S WHERE 


In the Front Office 

Ira G. Ross succeeds Dr. Theodore P. 
Wright as president, Cornell Aeronautical 
Laboratory, Inc., Buffalo, N. Y. Dr. Wright 
continues as board chairman. 

George A 




during, Tileflex, Inc., Springfield, Ms 
Dr. Herman Epstein, vice president-en 
T'elc-Dynarnics, Inc., Philadelpl 
N. Ferguson, vice president- 


:-engi- 


"'vemo 

crations, L. B. Smith Aircraft Corp., Mian 

D. V. Rowton, vice president-sales, The 
Hydrodyne Corp., North Hollywood, Calif. 

C. L. Stewart, a vice president, North- 
west Orient Airlines. 

Albert W. Sommcrficld, vice president, 
treasurer and a director. Clary Dynamics 
Division, Clary Corp., San Gabriel. Calif. 

M. Lee Rice, vice president, Atlantic 
Research Corp., Alexandria. Va. Also: Pres- 
son S. Shane, director of the newly estab- 
lished Solid Propellant Division, and Robert 
O. Webster, director of the newly estab- 
lished Mechanical Engineering Division. 

Convair Division of General Dynamics 
Corp. has appointed the following to the 
staff of the vice president-engineering: 
Karel J. Bossart, as assistant for missile engi- 
neering. and Dr. John C. Clark, as technical 


and si 


otific as 


Morris Shipley will head a new State and 
Community Affairs Department for Ameri- 
can Airlines, Inc. Dwight D. Taylor suc- 
ceeds Mr. Shipley as assistant vice president 
in charge of the Washington, D. C. office. 

Col. Paul A. Campbell, Director of the 
Space Medicine Division of the Air Force 
School of Aviation Medicine. San Antonio. 

Rear Adm. Wellington T. Hines succeeds 
Rear Adm. William A. Schocch as Deputy 
Chief and Assistant Chief of the Bureau of 
Aeronautics, USN, Washington, D, C. 

Rear Adm. G. H. DcBaun (USN, ret.), 
a director, Aircraft Radio Corp., Boontoii. 

N. J. 


Honors and Elections 

L. Eugene Root, Lockheed vice 


Howard University, Wash 
Dr. Chaunccv ' Starr. 
North American Aviation, 
manager of its Atomic I 


Robe 


l Nuclear Society. 
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few York State 
Assn, "for his 
utspoken efforts in bringing to 

tion problems without regard for politics. 
(Continued on p. 83) 


INDUSTRY OBSERVER 

► Goodyear Aircraft Corp. won the prime contract for Navy’s Subroc 
underwatcr-to-air-to-undcrwatcr anti-submarine missile after a highly competi- 
tive race in which more than 130 proposals were submitted. 

► Air Force is establishing a facility at Holloman AFB, N. M., to keep tab 
on the growing number of earth satellites. New space vehicles tracking 
facility, including computation capability for accurate determination of pre- 
cise orbital position data, will employ optical trackers initially, supplemented 
later by infrared and radar trackers. 

► Schweizer Aircraft Co., Elmira, N. Y., is developing a small single-place 
airplane with beefed-up sailplane wings and tail surfaces that may be mar- 
keted in kit form. Indications are that the aircraft will gross about 900 lb., 
take an engine in the 65-95 hp. class. 

► Another radically different type of infrared detector, which shows promise 
of sensitivities that are 1,000 to one million times better than existing lead 
sulphide cells, has been developed by General Bronze, Garden City, N. Y. 
Device employs semiconductor crystals mounted in waveguide cavity excited 
by microwave energy. Device employs different principle from ultra-sensitive 
detector developed by Trionics Corp (AW May 26, p. 23). 

► Airways Modernization Board search for contractor to develop Automatic 
Ground-Air Communication System (AGACS) has been narrowed down to 
four companies following evaluation of 14 proposals: Bendix Radio, Hughes 
Aircraft, Radio Corp. of America and a joint proposal by Stromberg-Carlson 
and General Precision Laboratory. 

► USAF is negotiating with American Bosch Arma Corp. for at least pilot 
quantity of inertial guidance systems to be used in some models of the Atlas 
intercontinental ballistic missile instead of General Electric command guid- 
ance system (AW April 28, p. 74). Arma guidance will still be used in 
Titan ICBM, for which it was originally developed (AW May 12, p. 92). 

► New version of Navy’s Bullpup air-to-surfacc missile will be developed 
by Martin Co. for use by Air Force’s Tactical Air Command. 

► Air Force will combine developmental flight testing of Republic F-105 
with suitability evaluation and training tests at Eglin AFB, Fla., in an effort 
to slash the usual time by more than 50%. Telescoped F-105 test program 
is being directed by Lt. Col. Robert Scott of Tactical Air Command head- 
quarters. 

►Navy Bureau of Aeronautics has transferred its airborne instruments 
branch, responsible for flight control and flight instruments, from the Air- 
borne Equipment Division to the Avionics Division. Move further consoli- 
dates BuAer’s avionics activities in the latter division. 

►Air Force's new 35,000-ft.-long supersonic rocket sled track at Holloman 
AFB will go into operation in August. Rocket sled, which will have top 
speed of around 2,500 mph. will be used for subjecting missile/aircraft 
components to extremely high-G forces. New facility is nearly 10 times 
the length of the original track. 

► De Havilland aircraft is quietly sun-eying U. S. business plane operators 
to get their reaction of its new Diplomat Executive Transport Project de- 
signed as a Bccch 18 replacement. Diplomat basically would be an improved 
DH Dove with the same capaeity-8-11 passengers-but powered by two new 
Lycoming GSO-720 supercharged engines of 520 takeoff hp. each, giving a 
cruise speed of about 240 mph. at 10.000 ft. and ceiling of about 25,000 ft. 
Other changes include a new tail and a slightly longer fuselage, with the nose 
extended to take weather radar. Project is still in the design stage with a 
go-ahead by the British firm hinging on results of its market survev. Beech 
also reportedly has a tricycle-geared Model 18 replacement on its boards 
which is designed around the Lycoming GSO-720. 
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MJBL ft DENI engineers work with you creatively from design to application 



To achieve system isoelasticity and minimize 
moment errors, gyro rotors need bearings that 
provide rotational accuracy, exact positioning 
and controlled axial and radial yield rates. 

All standard Barden Precision bearings have the 
extreme accuracy required for precise radial 
and axial positioning. In addition, the special 
purpose Z148 has these important features: 
Closely controlled contact angles-essential 
for bearing or system isoelasticity 
Inner ring raceways ground in shaft —to 
simplify rotor design . . . reduce mating 
part errors . . . improve bearing alignment 


One of hundreds of Barden "specials,” the 
Z148 is an example of the results that stem 
from working creatively with Barden engi- 
neers from the earliest design stage. 

Like all Barden Precision bearings, standard 
or special purpose, the Z148 is planned for 
performance from research and design, 
through quality controlled production, func- 
tional testing and application engineering. 
Your product needs Barden Precision if it has 
critical requirements for accuracy, low torque 
or low vibration ... if it operates at extreme 
temperatures or high speed. 


THE BARDEN CORPORA T/ON 

59 E.' Franklin St., Danbury, Connecticut • Western office; 3850 Wilshire Blvd., Los Angeles 5, California 


SP1CIFY BAROEM PBiCISIOM BALI BEARINGS FOR: INSTRUMENTS • COMPUTERS AND RECORDERS • AIRCRAFT 


■ ACCESSORIES • MACHINE TOOL AND TEXTILE SPINOLES • OTHER PRECISION APPLICATIONS 


Washington Roundup 


Missile Defense Coordination 

Three man committee has been formed by Defense 
Department to integrate and coordinate the nation's 
ballistic missile defense program, under the chairmanship 
of Dr. H. R. Skifter. member of the staff of the Assistant 
Secretary of Defense for Research and Engineering. Other 
two members are John Klotz, director of defensive mis- 
siles in the office of W. M. Holadav, DOD director of 
guided missiles, and Dr. Herbert York of the Advanced 
Research Projects Agency. Mote is expected to 
strengthen Defense Department control over Army’s 
Nike Zeus ballistic missile defense system and Air 
Force's ballistic missile early warning system. 


about their own dearlv-bonght security. By his own 
admission before Congress. Snyder has reserved for him- 
self the right to decide what news from the Pentagon 
shall be blue-penciled for security reasons as well as 
what will be edited out for what he terms ‘policy’ and 
'timeliness'." Moss pointed out that the directive "en- 
compasses not only the power to suppress honest differ- 
ences of opinion which arise in the military services about 
the nation's ability’ to defend itself but lodges ... (in 
Snyder's office) the punitive machinery for disposing of 
doubts through the promotion system of service per- 
sonnel. themselves.” 

AMB Vacancy? 


ARPA Facility Funds 

The S50 million requested for Advanced Research 
Projects Agency in the Fiscal 1959 Defense Department 
military construction bill will be used to build satellite 
tracking and other undisclosed facilities to be operated 
by military services rather than for major research cen- 
ters. with a corresponding staff expansion, for itself, as 
some observers had believed. Funds will be contracted 
through military services. 

Space Conferees 

A blue ribbon conference committee was appointed 
last week to resolve differences between Senate and 
House bills designed to create a National Space Agency 
(see page 20). Committee members are: 

Senators Lyndon Johnson (D.-Tex.). Richard B. Russell 
(D.-Ga.). Theodor F. Green (D.-R. I.). John L. McClel- 
lan (D.-Ark.). Warren G. Magnuson (D.-Wash.), Stvlcs 
Bridges (R.-N. FI.). Alexander Wilcv (R.-Wis.), Bou'rkc 
B. Hickenlooper (R.-Iowa) and Leverett Saltonstall (R.- 
Mass.). Representatives John McCormack (D.-Mass.). 
Overton Brooks (D.-La.), Brooks Havs (D.-Ark.), Leo W. 
O'Brien (D.-N. Y.). Lee Metcalf (D.-Mont,). Gordon 
L. McDonough (R.-Calif.), James Fulton (R.-Pa.), Ken- 
neth Keating (R.-N. Y.) and Gerald Ford (R.-Mich.) 


Defense Information 

New opposition to consolidation of all military infor- 
mation activities under Murray Snyder. Assistant Secre- 
tary of Defense for Public Affairs, is developing in Con- 
gress. Last week Sen. Margaret Chase Smith (R.-Me.) 
and Sen. Henry Jackson (D.-Wash.) protested to Secre- 
tary of Defense Neil McElrov plans to transfer the 
congressional liaison offices of the three services to 
Snyder's office. “Why change a good system for the 
inefficient and non-cooperative attitude of the Public 
Affairs Office?” Sen. Smith asked. McElrov's assurances 
that the consolidation would in no way affect the flow 
of information to members of Congress was challenged 
by Jackson, who declared: "It has already happened in my 
case." He charged that service officers and officials “are 
under compulsion not to talk except through the Secre- 
tary of Defense. . . . Everything is seenritv until the 
Secretary of Defense decides it isn't securitv." 

The consolidation was directed by the President. 

Rep. John Moss (D.-Calif.), chairman of the House 
Information Subcommittee, challenged that a directive 
to implement the plan gives Snyder "immense personal 
powers to decide what the American people may be told 


James L. Anast. acting technical director of the Air- 
ways Modernization Board, will leave the agenev to join 
industry, probably as a vice president of Lear. Inc.. 
within 30 days unless topside pressure at AMB causes 
him to reconsider. 

Holaday Views Sputnik 

William M. Holaday. Defense Department director of 
guided missiles, sax’s he found it "difficult to understand 
the reaction of main people to the first Russian Sputnik." 
To these people. Holaday added, "something seemed to 
have been lost, and the only course of action that they 
could understand was to scatter in all directions seeking 


Rate of Return Dispute 

Local service carriers are fuming over Irving Roth’s 
explanation of how CAB's Bureau of Air Operations 
arrived at a suggested rate of return of 9.5% for the 
locals. Roth, associate director of the Bureau, told a 
House Appropriations subcommittee the percentage re- 
flected the difference between an 8% rate established 
during World War II and current rates on short term 

The carriers termed Roth’s statement the "last straw” 
designed to put a "better looking face” on the compli- 
cated cost of capital approach now being offered in 
current Rate of Return-Local Service Carriers hearings. 
Thcv claim that wartime interest rates were the lowest 
in history and cite figures of the Federal Reserve Board 
which quote an average interest rate in 19-10 at .1% for 
short term loans. Local service carriers now pav an 
average rate of 5.3% on four to six month loans. 

Minor Victory 

Seven local service carriers won a minor victory last 
week when CAB's Bureau of Air Operations agreed to 
raise their operating margin allowance to two and a half 
cents per revenue plane mile, pending final outcome of 
the Rate of Return-Local Service Carriers Case. Central. 
Trans-Texas. Frontier. Lake Central. North Central. 
Ozark and Southern Airlines were named to receive a 
half cent increase in present rates on grounds that their 
respective investment base is too low to warrant appli- 
cation of the Bureau-favored 9.5% rate of return based 
on investment. Carriers are pressing for adoption of a 
return to cither 10% of commercial revenues or one 
third to one quarter of a cent per available seat mile. 

-Washington staff 
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PIED PIPER reconnaissance satellite will be launched with Thor IRBM booster soon after pad is completed at Cooke AFB . . . 

Work on Pied Piper Accelerated; Satellite 

Washington— Initial versions of the will have launch capability for both • Orientation of the satellite to keep 
Pied Piper reconnaissance satellite, the intermediate and intercontinental-range the camera aimed toward the earth will 
Air Force's first out-of-atmosphere Sen- ballistic missiles. be a critical problem. Cone is projected 

try system, will have a clamshell nose Original planning was to launch the to carry vernier rockets for this ]ob, 
cone orbiting in an inverted position in first Pied Piper from Cooke in October, with spherical tank for liquid fuel pro- 
a north-south path. but facilities won't be ready by then, grammed to feed the rockets for atti- 

Work on Pied Piper is being ac- Thor booster— because it is available, tude control, 
celcratcd at the Missile Systems Divi- relatively proven and inexpensive-wili • First Pied Piper Sentry satellite prob- 
sion of Lockheed Aircraft Corp., svs- be used for initial firings until the Con- ably won’t be fitted with a camera but 
terns contractor for the space rcconnais- vair Atlas ICBM, projected booster for will carry instrumentation and serve as 
sauce project, known as WS-l 17L, in final versions of the satellite Sentry svs- a preliminary shot to determine opera- 
order to have the Sentry satellite ready tem, is made available. Atlas pad at tional conditions, 
and waiting when the new launching Cooke will be completed sometime • Succeeding Pied Pipers will be fitted 
site for Douglas’ 'Ihor intermediate after Thor pad is made ready. with optical cameras, will give first pic- 

range ballistic missile at Cooke AFB, Highlights of Pied Piper Sentry tnres from an orbiting vehicle, will re- 
Calif., is made available this December satellite, now being readied, include: seal how atmosphere, cloud cover and 

or in January, 1959. There is no inten- • Nose cone of the boost vehicle will dust affect photos. Photos will be of 
tion of making a prior announcement function as satellite. Cone's apex will various earth areas, 
of the timetable for the first Pied Piper, be oriented downward in orbit, clam- • Early versions of picture-taking Pied 

Cooke AFB, being prepared as train- shell configuration will open for camera Pipers will be scheduled to make rein- 
ing site for ballistic missile crews, also within to view atmosphere and terrain, tivclv few passes in orbit, because the 
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Has Clamshell 

present scheme is to test the funda- 
mentals of the system quickly. Film 
from optical camera probably will be 
recovered by parachute or an equivalent 
system programmed to operate at rea- 
sonable altitude, a difficult job. Radio 
transmission of photo results probably 
won’t be used in early Pied Piper ver- 
sions in order to prevent universal 
monitoring of actual results. 

There arc no immediate plans to 
adapt television cameras to the Pied 
Piper system, nor is there any plan now 
to incorporate within the near future a 
scheme for recovering a reconnaissance 
satellite complete with its equipment, 
although this type of recovery was under 
consideration a few months ago. 
Neither is a manned version of the 
satellite being detailed at this time. 
However, the entire program is a "grow- 


Nose Cone 

mg" one and is being planned flexibly 
so. that any refinement may be pro- 
grammed with minimum complexity if 
sufficient support is allocated. 

• North-south orbit will be used so 
that the potential will be available to 
photograph any portion of the earth as 
the latter revolves on its axis beneath 
the orbital path. Launching will be in 
a southerly direction from Cooke be- 
cause of the absence of land masses 
below this trajectory. An attempt will 
be made to keep the orbit as circular as 
possible. 

• Altitude of orbit varying with suc- 
cessive shots, will range to 400 mi. 

• Weight of some of initial Pied Piper 
satellites may be as high as 1,500 lb- 
depending upon the equipment in- 
stalled. First satellite may weigh as 
much as 1,200 lb. if present plans are 


Space Technology 

realized- Lockheed will test com- 
ponents thoroughly before the first shot 
to insure the success of the firing. 

• Avionic and tracking experts from the 
Missile Systems Division are now in 
Hawaii establishing receiving and ob- 
servation facilities for the operation. 

• Telemetering package, a Lockheed de- 
velopment. is now ready. Data-rcduc- 
tion equipment also is ready. 

• Cone-satellite still is being worked on. 
Makeup will incorporate a magnesium- 
thorium alloy. Corrugation arrange- 
ment on the cone-satellite may sene as 
surface "standoffs" to house antenna 
strips and possibly to function as a 
photoelectric surface to absorb solar 
radiation for power, although this latter 
use probably would not be warranted 
for early development versions. 

• Parts for the satellite are being fabri- 
cated at the Division’s Van Nuys, Calif. , 
location. Assemblv is under way at the 
division's Sunnyvale, Calif- site. 

• Thor booster will have to be coupled 
to additional stages if satellite of 1,200 
lb. to 1,500 lb. is to be put into 500-to- 
400 mi. orbit. One of the additional 
stages, probably the second stage, likely 
will be a liquid propellant rocket. 

Initial projection for Pied Piper con- 
templated funding for only five or six 
satellites. The project moved along on 
a hand-to-mouth existence, and Lock- 
heed even invested its own funds in 
contemplation of expanded project sup- 
port. Under accelerated support, which 
may run as high as S260 million over 
the next two-year period, a vastly ex- 
panded reconnaissance satellite program 
may be instituted. The program may 
extend at least over a five-year period and 
encompass a minimum of 20 Sentry 
vehicles for a variety of orbits and alti- 
tudes and fitted with a complete range 
of scanners— television, infrared, nidar 
and optical— as these, along with re- 
fined transmission and receiving equip- 
ment. are tailored to fit the special 

Division personnel close to the Pied 
Piper Project include L. E. Root, Lock- 
heed vice president, general manager of 
the division and its long range planner: 
Dr. Louis Ridenour, the division's assist- 
ant general manager for research and de- 
velopment: Dr. Ronald Smelt, head of 
the division’s research and development 
branch and former chief of British mis- 
sile work, and J. H. Carter, weapon 
system manager. 


New Designation 

New Lockheed designation for the 
WS-117L Pied Piper reconnaissance 
satellite project is Sentry'. Earlier com- 
pany designations for the Air Force pro- 
grain included Big Brother and Advanced 
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Space Technology 


House-Senate Debate Space Bill Conflicts 


By Ford Eastman 

Washington — Conferees were ap- 
pointed last week to iron out differences 
between the House and Senate on legis- 
lation designed to create a National 
Space Agency. 

The Senate sent the measure to con- 
ference by rejecting the House version 
approved earlier and adopting its own 
which differed in a number of respects. 

Both versions, however, agreed in 
principle with Administration recom- 
mendations that noil-military space 
projects should be under civilian control 
and that the National Advisory Com- 
mittee for Aeronautics should form the 
nucleus of the new agency. 

Points of Conflict 

Major points of conflict which the 
conference committee has been called 
upon to solve include: 

• Whether the agency will be headed 
by a single director assisted by a 17- 
man advisorv committee, as the House 
wants, or by a seven-man policy board 
over an operating agency with a single 
director. 

• Whether there should be a Joint Con- 
gressional Committee on Aeronautics 
and Space as detailed by the Senate or 
separate House and Senate committees. 


• Pay scale to be prescribed and the 
number of super grades to be estab- 
lished in the administrative, scientific 
and engineering classifications. 

• Amount of authority to be provided 
for the transfer of functions or agen- 
cies to the new agency. 

• Whether the bill should contain a 
patent rights provision similar to that 
in the Atomic Energy Act as the I louse 
has provided. 

• Degree of jurisdiction the Defense De- 
partment will have on purely defense 
matters. 

• Division of anthoritv between the 
agency and the Defense Department on 
development of weapons systems or 
space projects of military nature. 

• Procedure the agency must follow in 
negotiating contracts for construction 
or expansion. 

• Method of entering into agreement 
with other interested nations to ensure 
the peaceful application of outer space 

The House followed Administration 
recommendations and provided for a 
powerful civilian director aided by a 
17-man advisory committee, 'flic Sen- 
ate. however, approved a seven-man 
policy board to supervise activities and 
designate responsibility for projects, 
while the director and agency would 


have administrative and operational 
authority. 

Under the Senate plan the policy 
board would be established in the Ex- 
ecutive office of the President and be 
composed of the Secretary of State, 
Defense Secretary, Atomic Energy 
Commission Chairman, the director of 
the new space agency and the heads of 
three other government agencies con- 
cerned with aeronautical and space ac- 

Opposition to Senate Plan 

Considerable opposition to this pro- 
vision is expected from House confer- 
erees as well as from the Budget Bu- 
reau. the Defense Department and the 
White House. Arguments advanced 
against this provision include: 

• Decision-making process of a board 
would be slower than a single director 
which would slow down the national 
space program. 

• Board coni|>oscd of high-level per- 
sonnel. such as the Secretarv of State 
and Defense Secretary, would be un- 
able to devote sufficient attention to the 
program and would often be unavail- 
able. resulting in the designation of 
subordinates to attend meetings. 

• Board's decisions would be delayed 
by the process of the subordinate hav- 
ing to obtain concurrence of his supe- 
rior before action could be taken. 

• Under the language of the Senate 
provision, the board could assign space 
projects as it saw fit with no assurance 
that the space agenev would be given 
tl'.e assignment. The new agency would 
become just another of the many gov- 
ernment agencies in the field of space. 

• By placing Hie policy board in the 
executive branch, there is a danger that 
Congress would lose its power of effec- 
tive overseeing of the board. 

• Policy board would be all-powerful 
and control the space program instead 
of the agency created for this purpose. 

• Frequent changes of personnel in the 
departments named on the board would 
retard the space program until new 
personnel became familiar with its ac- 
tivities. It would lack the continuity 
possible under a permanent space 
agency. 

Pay Scale Debate 

Another question to be considered 
bv conferees that will have a profound 
effect on the operation of the new space 
agency is the pay scale and number of 
super grades permitted. 

• The House placed a limit of 10 ad- 
ministrative super grades at a top sal- 
ary of S2 1.000 and 250 scientific and 


Dyna-Soar Contracts Let 

Washington-Air Force last week awarded contracts for tlic Phase I development of 
the Dvna-Soar boost-glide, orbital reconnaissance bomber to two teams of contractors 
headed by the Martin Co. and Boeing Aircraft Co. Choice of the two groups of 
firms to develop competing designs for production contracts climaxed a hard-fought 
competition period of about three and one-lialf months during which a large portion 
of the major airframe, engine and avionic companies in the country participated in 
sonic manner. Winning groups were: 

• Boeing Airplane Co., prime contractor. Associated contractors in the project are 
General Electric Co.. Ramo-Wooldridgc Corp., Antonetics and Missile Development 
Divisions of North American Aviation Inc.. Chance Vought Aircraft Inc. and Aerojet- 
General Corp. 

• Martin Co., prime contractor. Associated contractors are Bell Aircraft Corp. and 
Minneapolis-Honey well Corp. Large portion of the design work on the orbital 
vehicle itself will be carried out by Bell, which has been working with boost-glide 
concepts since the Bell X-l research vehicle. 

Apparently only about S5 million in Air Force funds have been allocated to the 
program, but final cost of each vehicle was placed in the neighborhood of SI 50 
million by Richard E. Horner, Assistant Secretary of the Air Force, in testimony on 
Capitol Hill. Horner also indicated that the Dyna-Soar concept has been in the 
study and component experimental phase for about five years. 

Dyna-Soar is a contraction of the words “dynamic soaring" and is used to denote 
a vehicle that derives a major portion of its lift from centrifugal force as well as 
acrodvnanuc forces. 

Dvna-Soar vehicle would perform two primary military missions, according to 
Horner— reconnaissance and strategic bombardment. He indicated that weapons 
could be dropped or expelled from such an orbital vehicle and then could be guided 
to their target. A wide variety of reconnaissance packages could replace a weapon load. 
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Navy's F8U-3 Crusader III Is All-Weather Fighter 

Chance Vought FSU-3 Crusader III, which recently made its first flight (AW June 9, p. 21), is powered by a Pratt & Whitney J75 
turbine engine developing about 17,500 lb. thrust without afterburner and about 26,000 lb. with afterburner. The Navy Mach 2 all- 
weather fighter also is designed around use of a small rocket engine of several thousand pounds thrust. Armament of the F8U-3 will be 
all missile, either Sparrow III or the Sidewinder or a combination of the two. 


engineering grades with a maximum of 
519,000 a year. The Senate version 
provides for 10 top administrative grades 
and 190 scientific and engineering 
grades with a maximum salary of S19,- 
000. The Administration sought a total 
of 400 super grades in the administra- 
tive, scientific and engineering classifica- 

In addition, the Senate deleted a 
House approved provision that would 
permit the agency to hire new scientists 
and engineers at a Civil Service pay 
Grade 7 rather than the normal Grade 
5. At present, the starting salary for sci- 
entists and engineers at NACA at the 
maximum allowed under Grade 5 is 
S4.4S0 as compared with 54,492 paid as 
a starting salary to common laborers. 
Senate Deletion 

The Senate also deleted a provision 
approved by the House that would au- 
thorize the transfer of related functions 
of other agencies to the new space 
urgency. 

By deleting this provision, back- 
ers of the Administration proposals say 
any transfers would have to be handled 
under the Reorganization Act and that, 
because of the lack of time, Congress 
could take no action on transfers until 
the next session. 

Because of strong industry opposi- 
tion, the Senate deleted; during debate 
on the floor, the section on patent rights 
so that it could receive further consid- 
eration in the conference committee. 
The House already has approved a sim- 
ilar section. 


The section provides that any inven- 
tion or discovery made on space projects 
belonged to the space agency unless 
waived. If waived, the agency still 
would retain the right to license others 
to use the invention or discovery in 
carrying out the functions of the Space 
Act. 

Other differences between the two 
bills include: 

• House gave the agency authority to 
proceed on construction or expansion 
projects of up to S2 50,000 without 
prior authority, while the Senate ver- 
sion. to the contrary, requires authori- 
zation and an appropriation before 
work can begin. 

• House vested complete control of 
the space program in the civilian agency 
and directed it to cooperate with the 
Defense Department on military proj- 

The Senate gave the Defense De- 
partment control of military projects 
and the space agency control of non- 
military aspects of the program. 

• House bill calls for international 
cooperation in the space program 
through agreements negotiated or ap- 
proved by the State Department. The 
Senate version calls for cooperation 
through treaty. 

• House spelled out the formation of 
Military and Atomic Energy Liaison 
Committees and Military and Atomic 
Energy Application Divisions, while the 
Senate left the appointment of such 
committees to the discretion of the 

• Senate bill called for a Joint Congres- 


sional Committee, but the House de- 
leted a similar section during debate on 
the floor in favor of separate commit- 

Atlas Launching Pads 
To Cost $10 Million 

Contracts for construction at Warren 
AFB, Wyo, Atlas ICBM launch site 
will be let by the end of this year, Maj. 
Gen. Bernard A. Sehricver. head of Air 
Force Ballistic Missile Agency, an- 
nounced at the formal groundbreaking 
ceremony for the S65- to 5100-million 

Army Corps of Engineers will open 
bids on July 8 in Cheyenne for con- 
struction of six Atlas launch pads. Suc- 
cessful bidder on the estimated 510 
million project will be required to start 
work within 10 days after contract is 
awarded and must complete project 
within 420 days. 

Reinforced concrete launch pads, 
measuring 135 x 104 ft., will have slid- 
ing roofs to protect them from weather. 
Included with the pads will be propel- 
lant and gas storage tanks, power sub- 
stations, heating and air conditioning 
facilities. 

Two launch operations buildings will 
be of reinforced concrete and earth 
mounded for protection. 

The buildings will be constructed to 
include access tunnels and approxi- 
mately 100 ft. of concrete retaining 
walls ranging in height from seven to 
sixteen feet. 
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Ai m of Reorganization Bill Is Disputed 


By Katherine Johnson 

Washington— Defense Secretary Neil 
McElroy last week clarified one of the 
main objectives of the President's plan 
for reorganization of the Defense De- 
partment. The reorganization, he said, 
would empower the Assistant Secretaries 
of Defense to dictate to the three serv- 
ice secretaries or to the subordinates of 

"Command over the secretaries is of 
increasing necessity for improved ad- 
ministration." McElroy told the Senate 
Armed Services Committee. He said the 
service secretaries "would have the full 
right of appeal to the Secretary of 
Defense.” 

Alternative Suggestion 

Sen. Richard Russell (D.-Ga.). chair- 
man of the Armed Services Committee, 
contended that the post of service sec- 
retary would become "a hollow and vain 
thing.” He suggested an alternative of 
three Under Secretaries of Defensc- 
for Army, Navv and Air Force-and 
elimination of the tier of seven assistant 
secretaries contemplated under the re- 
< iganization plan. At present, there are 
nine assistant secretaries. 

McElroy reported that the Adminis- 
tration gave serious consideration to this 
alternative but decided against it on the 
grounds that "we could get better men” 
with the title of "secretary." He em- 
phasized that increased authority for 


the offices of the assistant secretaries is 
of particular importance in the lower 
echelons of operations and administra- 
tion so that the subordinates of the as- 
sistant secretaries would have clear 
authority to assure that Defense De- 
partment policies are executed in the 

Point at Issue 

The point at issue is language in the 
reorganization measure as passed by the 
House providing that each of the three 
military services shall be "separately or- 
ganized under its own secretary and 
shall function under the direction, au- 
thority and control of the Secretary of 
Defense exercised through the respective 
secretaries of such departments." This 
would place the service secretaries di- 
rectly under the Secretary of Defense in 
the civilian command chain. An effort, 
sponsored by House Republican whip. 
Rep. Leslie Arcnds (R.-Ill.l. to elimi- 
nate this provision was defeated 183 to 
170. 

The President has charged that the 
language creates a "legalized bottle- 
neck" under which "frictions, delays, 
duplications would be given the color 
of legality.” 

After a three-way defeat in the 
House, the President's defense reorgani- 
zation proposals were coldly received 
in the Senate. In addition to reject- 
ing the President's request to eliminate 
the words "separately organized." the 


House voted these provisions over the 
President's vigorous opposition: 

• Authority for Congress to veto any 
change in or abolition of "major" com- 
batant functions of the services. An 
amendment to eliminate this prov ision 
was defeated 123 to 97. 

• Authority for the service secretaries 
and Chiefs of Staff to present their in- 
dividual views to Congress after first 
informing the Secretary of Defense. An 
attempt to strike out this provision was 
voted down 1 50 to S3. The issue may 
be resolved bv the proposal of Sen. 
Ralph Flanders (R.-Vt.) under which 
the Secretary of Defense would inform 
the House and Senate Armed Services 
Committees of the minority views in 
the Joint Chiefs of Staff on all impor- 
tant matters. 

The House finally passed the reor- 
ganization measure, including three pro- 
visions which the President claims 
would "emphasize disunitv and sep- 
aratism.” 402 to 1. Russell predicted 
the Senate would pass a similar measure. 
Russell Charge 

At opening hearings in the Senate. 
Russell confronted McElroy with a 
declaration that delay and separatism in 
the Defense Department has not been 
due to lack of the statutory authority 
of the Secretary of Defense but rather 
the failure of the Secretary of Defense 
to exercise this authority. 

Under questioning, USAF Gen. 
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Nathan Twining, chairman of the Joint 
Chiefs of Staff, acknowledged that the 
Joint Chiefs had appointed a commit- 
tee to study defense organization. But, 
since the Secretary of Defense subse- 
quently directed another study, Gen. 
Twining said the JCS study was disre- 
garded. The conclusion of this group. 
McElroy reported, was that there were 
“defects of organization rather than 
lack of authority.” 

Russell said that, despite persistent 
prodding by Congress, former Defense 
Secretary Charles E. Wilson delayed 
decisions to eliminate duplication of 
effort in the missile field, notably in the 
case of Army’s Nike and USAF’s Talos. 
He said he is "concerned over the 
tendency to create the impression that 
there is some procedural gimmick that 
will provide more defense for less 
money. No chart can save the nation 
if unqualified persons pursue unwise 

McElroy did not foresee any substan- 
tial reduction in the requirement for 
defense funds except in the event of a 
change in the international situation. 
He estimated that the main accomplish- 
ment of the reorganization plan would 
be to "avoid intolerable increases" in 
defense spending. He said the main 
area for savings would be research and 
engineering. The reorganization meas- 
ure establishes a Director of Defense 
Research and Engineering with sweep- 
ing authority over the programs of the 
three services. The present authority of 
Advanced Research Projects Agency 
to make research and development con- 
tracts is withdrawn and turned over to 
the new director. Other non-contro- 
versial provisions of the reorganization 
legislation include: 

• Joint Chiefs of Staff is strengthened, 
'flic authorized size of the JCS staff is 
increased from 210 to 400 officers. The 
JCS chairman is given a vote and em- 
powered to appoint the director of the 
JCS staff. The Chiefs of Staff are au- 
thorized to delegate their service duties 
to their Vice Chiefs of Staff. 

• Service secretaries arc removed from 
the line of command to unified com- 
mands. Directions to unified com- 
manders would come directly from the 
Joint Chiefs of Staff and the Secretarv 
of Defense. 

• Number of assistant secretaries in 
each of the military departments is re- 
duced from four to three. 


Titan Acceptance 

Air Force is ready to accept its first 

from the Martin Co.'s Denver Division. 
First launch of the Titan, probably to 
test the liquid propulsion system, will be 
made later this year after extensive static 



Japanese Ground-Test Reconnaissance Missile 

Japanese Self-Defense Agency's B-3 guided reconnaissance missile, equipped with television 
transmission equipment, has been successfully ground-tested. Missile is 13 ft. long, 8 ft. 
in span, 4 ft. high and weighs 375 lb. with fuel. The B-3 is [lowered by a ramjet engine and 
can cruise at 454 mph. with a maximum ceiling of 16,500 ft. Missile, fueled with liquid 
propane and nitric acid, has a flight duration of 10 min. When fuel is exhausted, a ground 
signal releases a recovery parachute. The B-3 can be fired or catapulted from the ground or 
air-dropped in a target area. Flight test is scheduled for the fall. 


Douglas Asks for Fund Restoration 


Washington— Senate Appropriations 
Committee last week was urged to re- 
store 5283.4 million to the Air Force 
Fiscal 1959 budget cut by the House 
in earlier action (AW June 2, p. 22). 

Air Force Secretary James H. Doug- 
las told the committee that restoration 
of the cuts is essential to meet immedi- 
ate objectives. Total Air Force re- 
quests. including adjustments to reflect 
increased cost of career incentive legis- 
lation recently enacted by Congress, is 
$18,654,400. The Air Force asked that 
the following cuts be restored: 

• $221.8 million in the aircraft and 
missile procurement appropriation. Of 
this amount, $200 million was reduced 
by the House in the estimated initial 
spares and parts requirements and 
$21.8 million for procurement of small 
jet transport aircraft to be used in ad- 
vanced navigator training and checking 
of electronic navigational facilities. 

• $45.1 million of the S50.1 million the 
House cut from operations and mainte- 
nance estimates. This includes all of 
the $41 million general reduction and 
$4.1 million for medical care. The Air 
Force accepted the House cuts of $2.9 
million for temporary dutv travel and 
$2.1 million for operations and mainte- 
nance services in Germany which is to 
be offset by equivalent Deutschcmark 
contributions by the Berlin Magistral 

• $16.5 million, which the House di- 
rected be taken out of the aircraft and 
missile support appropriations and 
transferred to the Commerce Depart- 
ment as a contribution toward the ex- 


pense of the Vortae program. Doug- 
las said that, while the full amount of 
the program was approved, the language 
directing the transfer, in effect, reduced 
the total estimate by .$16.5 million 
which could be made only through 
cuts in essential support programs. 

Although the House reduced the Air 
Force requests by a total of $276,- 
725,000. this was partially offset by 
specific increases in the missile pro- 
gram. 

'Hie House approved a total increase 
of 8138 million, including $90 million 
for the Minutcman multi-purpose bal- 
listic missile program and $48 million 
for the Hound Dog air-to-ground mis- 
sile program. 

Earlier, Assistant Defense Secretary 
W. J. McNeil told the Senate commit- 
tee that the over-all Defense Depart- 
ment Fiscal 1959 budget request, in- 
cluding recent amendments, involves 
new obligational authority of S41.4 bil- - 
lion plus $485 million to be derived by 
transfer from revolving funds. Direct 
obligations amount to $43.1 billion; net 
expenditures,’ $40.4 billion. 

McNeil said these over-all figures do 
not include any obligations or expendi- 
tures related to the amounts provided 
by the House in excess of budget re- 
quests. 

The Fiscal 1959 Defense Depart- 
ment requests of major categories sum- 
marized by McNeil arc: 

• Military personnel costs, including 
S524 million of the S590 million net 
increase for increased military’ pay, 
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reaches a new total of S10.5 billion. 

• Operation and maintenance is $9.2 
billion, but this is subject to an in- 
crease of nearly $200 million to reflect 
the cost in the operation and mainte- 
nance appropriations of the pending 
bill for a civilian pay increase. 

• Major procurement and production, 
$15.2 billion in new obligational au- 
thority, an increase of S700 million 
ever what was requested in the House 
earlier. This includes S6.2 billion for 
the procurement of 2,100 aircraft, $4.1 
billion in new obligational authority for 
the missile procurement and $2.6 billion 


in new authority for procurement of 
electronics, communications, ammuni- 
tion, production equipment and facili- 
ties. 

• Military construction for active forces, 
$1.7 billion. 

• Reserve components, Sl.l billion. 

• Research and development, S2.5 bil- 
lion. This was increased by the House 
to $2.7 billion. McNeil said the $2.5 
billion request does not include all 
funds scheduled for the research and 
development effort. He said the total 
obligational program for Fiscal 1959 
would be in excess of $6.2 billion. 


CAB Holds Hearing on Collision 


Las Vegas— Question of liability for 
damages demanded by survivors and in- 
surance companies of the victims of a 
mid-air collision on April 21, 1958, be- 
tween a United Air Lines DC-7 and an 
F-100F from Nellis AFB was an un- 
spoken issue in Civil Aeronautics Board 
hearings here on the circumstances of 
the accident. All parties to the hearing 
were aware of the presence of insurance 
company lawyers in the audience. 

Purpose of the hearings was to estab- 
lish the cause of the collision as a basis 
for corrective action. Formally invited 
parties to the hearings were USAF, 
United Air Lines, Air Line Pilots Assn, 
and Civil Aeronautics Administration. 
Several representatives of these groups 
complained to Aviation Week that 
Oscar Bakke, director of CAB Bureau 
of Safety, was using the hearings as a 
sounding board to broadcast CAB and 
CAA self-justifications. After the first 
day of hearings, Bakke conducted the 
questioning of witnesses and on one oc- 
casion was himself sworn as a witness. 
Angry observers from some of the in- 
terested organizations argued that 
Bakke was asking CAA and CAB wit- 
nesses leading questions aimed at prov- 
ing CAB and CAA were free of respon- 
sibility for the accident. However, 
prior to the hearings, a top official of 
the Board explained to Aviation 
Week that both the CAA and CAB 
wanted to probe beyond the details of 
the Las Vegas accident in hopes of 
learning more about the basic causes 
of the collision hazard. 

USAF and ALPA agree that both 
pilots involved in the collision probably 
conformed with Civil Air Regulations. 
They contend that the primary cause 
of tfie accident was reliance on the see-, 
and-be-seen concept of traffic separation 
under visual flight rules (VFR) weather 
conditions such as existed at the time of 
the crash. Closure rate exceeded 600 
kt. and examination of the wreckage 
indicates that the collision was within 
40 deg. of head-on. 

Air Force experts testified that under 
these conditions it was virtually impos- 


sible for the two pilots to sec each other: 

• Each aircraft would present a view of 
its minimum profile to the other. 

• On a constant bearing collision course 
there would be no angular relative mo- 
tion between the two to draw the at- 
tention of the pilots. 

• Rapid closure would minimize the 
time available to the pilots to sec each 
other and react in these unfavorable 
visibility conditions. 

The DC-7 was on an instrument 
flight rules flight plan but in VFR 
weather both pilots were responsible for 
maintaining their separation from other 
aircraft. The F-100F was practicing jet 
penetrations on an instrument training 
flight with an instructor pilot in the 
front seat and a rated pilot student un- 
der the hood in the back seat. Instru- 
ment penetration procedure involved 
an automatic direction finder initial 
approach and let-down over commercial 
radio station KRAM from an altitude 
of 28,000 ft. Air Force procedure in- 
structions say indicated air speed during 
penetration should be held at 500 kt. 

Some observers feel the Air Force 
legal position is weakened because un- 
der Civil Air Regulations, the F-100F 
pilot had the additional responsibility 
of clearing himself visually before start- 
ing any maneuver. Others argue that 
the legal responsibility of both pilots 
for visual separation was absolute and 
existence of another regulation apply- 
ing it only to one would have no rela- 
tive responsibility. 

See-and-be-seen concept of traffic 
separation in good weather was formally 
supported by CAB until the creation 
of Civil Air" Regulations Part 424 cre- 
ated positive control of traffic on civil 
airwavs with separation established by 
air route traffic control centers. Part 
424 went into effect June 15. Bakke 
testified that the CAB had opposed 
earlier imposition of positive control 
because of the belief that: 

• Wide arbitrary separations would re- 
strict the number of aircraft which 
could occupy civil airways at one time 
and thereby threaten strangulation of 


certain parts of the aviation industry. 

• Limited number of qualified traffic 
control personnel combined with posi- 
tive control in all weather would reduce 
the number of controls available to 
handle IFR traffic which CAB consid- 
cied more essential. 

• CAB believes that the sec-and-bc-secn 
concept is still valid though marginal. 

Bakke said true, effective positive 
control will be impossible for ''many 
years.” An ALPA representative told 
Aviation Week that Part 424 is a step 
in the right direction but still inade- 
quate. ALPA considers it essential to 
eliminate tile possibility of human error 
on the part of the controller and the 
time lag inherent in voice communica- 
tions. The pilots w'ould prefer a coni: 
plctelv automatic system of control and 
communication. Bakke advocated wider 
use of speed limitations such as those 
applied now in high density traffic areas. 

Some of the questions asked of wit- 
nesses by United Air Lines were aimed 
at determining whether: 

• Air Force pilot followed an improper 
penetration procedure. 

• KRAM penetration procedure is in- 
herently dangerous to traffic on the 

• KRAM procedure was set up without 
regard to hazard to airway traffic. 

• CAA or CAB knew of” the existence 
of the practice penetration procedures 
used by Ncllis-based aircraft. 

• Any agency was negligent in allowing 
the KRAM procedure to be used in 
controlled airspace. 

• Why airline pilots were not informed 
that as many as 20 practice penetrations 
a day were being made through airways 
near Las Vegas. 

Air Force canceled the KRAM pro- 
cedure after the collision to await the 
outcome of the crash investigation. An 
Air Force spokesman said abandonment 
of the procedure was a detriment to the 
Nellis training program but necessary 
until the question of its safety is settled. 

Witnesses testified that Nellis pro- 
cedures were worked out in meetings 
between USAF officers and Las Vegas 
combined station and tower officials 
and reported to the air route traffic con- 
trol at Salt Lake City. The CAA in 
Washington was then informed. The 
procedure was for use only in VFR so 
CAA was not required to approve or 
disapprove the action because the see- 
and-be-seen rule was applicable. How- 
ever, witnesses testified that CAA did 
have the power to disapprove the pro- 
cedure if it was considered hazardous. 
No action was taken and the procedure 
was allowed to go into use. A check 
over the past year indicated that a 
notice to airmen has never been pub- 
lished indicating the procedure was in 
use. Witnesses testified that it was con- 
sidered unnecessary because of the see- 
and-be-seen rule. 
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NOSE SECTION of X-15 rocket research aircraft is propelled down rocket sled track at Air Force Flight Test Center. Edwards AFB. to test 
performance, under simulated flight conditions, of X-15 flight suit; ejection seat which is blown clear of aircraft by rocket thrust, and entire 
escape system. Sled is stripped-down F-107 frame. North American Aviation, USAF. Navy and NACA sponsored this program. 


X-15 Rocket Test Facility is Started 


Edwards AFB, Calif.— Construction 
of the X-15 rocket engine test facility 
is under way here. Installation, costing 
$400,000 arid consisting of blast deflec- 
tors, static engine thrust stand, aircraft 
test stand, control blockhouse, im- 
pounding basin and blast wall, is ex- 
pected to be completed by Aug, 1 . 

Engine thrust stand will hold rocket 
engine in horizontal position for static 
runups to check condition of power- 
plant prior to installation in aircraft and 
after repair and overhaul. Parameters of 
temperature, flow rate, pressure and vi- 
bration will also be measured. Power- 
plant firings will be monitored from 
control blockhouse, located midway be- 
tween engine and aircraft test stands, 
and viewed with five television cameras 
and submarine-type periscope. 

Aircraft test stand will hold the X-l 5 
in place as rocket engines arc fired. In- 
strumentation and calibration arc simi- 
lar to that in the engine test stand, but 
control will come from the pilot in the 
aircraft. Tied-down X-l 5 will be static- 
tested for preflight inspections prior to 
loading on a B-52 mother plane. After 
ianding on Rogers Dry Lake, the rocket 
ship will be returned to stand for post- 
flight checkout. 

Pow'erplant for the first X-15 flights 
will be two Reaction Motors XLR1 1 
rocket engines in tandem, to be ground- 
tested in October when construction 
and instrumentation work on the facil- 
ity is scheduled to be finished. Later, a 
more powerful Reaction Motors engine, 
probably XLR99, 60.000 lb. thrust unit, 


will be ground-tested before being in- 
stalled in the X-l 5. 

Control blockhouse, constructed of 
18-in. concrete covered with three 
feet of earth, will protect technicians 
fiom any possible explosions. Control 
room inside the concrete shell uses glass 
fiber to minimize noise and vibration. 

Systems checkout and calibration 
building, concrete blast deflectors, sub- 
station and a 20 x 40 ft. portable shelter 
for covering the engine between firings 
are also included in the facility. Water 
storage tank, holding 50,000 gal., will 


supply deluge and cooling systems for 
the test stands; an impounding basin 
will collect contaminated water and 
propellant run-off. Blast walls will shield 
ammonia and high-pressure gas trailers 
servicing the engine. 

North American Aviation will oper- 
ate the facility initially during contrac- 
tor performance phases. As the program 
progresses. Air Force night Test Cen- 
ter's powcrplant branch. Navy, and 
National Advisory Committee for 
Aeronautics will assume responsibility 
of the cngftie test facility. 



DRAWING SHOWS how X-15 rocket engine test facility, under construction at Edwards 
AFB, Calif., will appear when completed. Facility wiU cost $400,000. 
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X-7 Ramjet Missile 
Delivered to USAF 

Los Angeles-Lockhecd Missile Sys- 
tems Division has developed and deliv- 
ered to Air Force a -month ahead of 
schedule, improved version of X-7 mis- 
sile to fly latest Marquardt Aircraft 
Co.'s high-powered ramjets for advanced 
interceptor missiles. Advances built into 
37-ft.-long X-7A-3-1 missile, include: 

• Ability to accommodate four differ- 
ent types of Marquardt ramjets. 

• Recently perfected autopilot which 
responds to commands in A sec., or 
twice as fast as older version. 

• New camera instrumentation to per- 
mit twice as much film coverage during 
entire flight, for detailed analysis. 

• Underwing boosters to allow ground, 
as well as air. launches. 

• Reinforced structures to withstand 
more rigorous test requirements, new 
speed and altitude demands. 

Air launch of new version of X-7 will 
be from bomb bay of specially modified 
Boeing B-50. Following free fall drop, 
a pair of underwing rockets will boost 
missile to supersonic speed where ram- 
jet takes over. Underwing boosters re- 
place rear-mounted rocket unit previ- 
ously used. Missile has parachute and 
nose spike recovcrv svstem as in older 
versions of X-7. 

The X-7A-3-1 has been described 
previously as a test vehicle for the Mar- 
quardt RJ43-MA-7 ramjet engine des- 


tined for the Boeing XIM-99B Super 
Bomarc (AW April 7. p. 30). 

Configuration of the new version 
closely resembles the Q-5 drone, which 
was developed from the X-7 and which 
will be built for the Army under the 
name Kingfisher. Both the Q-5 and X- 
7A-3 have rhombic wing planforms in 
contrast to the slightly tapered wings 
of the earlier X-7 models. The Q-5 also 
uses rocket boosters under the wings. 

camera installation. Formerly the X-7 
carried cameras in much smaller pods 
at the wingtips. Nose projections arc 
small protective boxes placed over sens- 
ing probes to protect them during ship- 
ping. 

The aerial on the fuselage ahead of 
the wing may have been placed there to 
avoid interference from ionization left 
in the wake of the vehicle. It undoubt- 
edly relates to some form of command 
guidance. 

Northrop Financing 
Man-in-Orbit Project 

Northrop Aircraft. Inc., has desig- 
nated its manned space laboratory pro- 
gram (AW May 5, p. 37) Project 
Broom (Ballistic Recovery of Orbiting 
Man). Pending an Air Force decision, 
Northrop will continue Project Broom 
studies on its own initiative. Proposal 
is based on existing rocket propulsion 
systems to place a capsule in orbit. 


Missiles Cost U. S. 

$1.3 Billion Annually 

Los Angeles— Better organization and 
management of weapon systems to com- 
press time is an absolute prerequisite 
for successful completion of the ballistic 
missile program. Maj. Ccn. W. T. 
Thurman, Deputy Director for Procure- 
ment and Production, Air Materiel 
Command, told 1 .200 members of the 
American Institute of Industrial Engi- 

Spcakiug on cost of ballistic missiles 
program. Gen. Thurman said the U.S. 
is spending more than SI. 3 billion an- 
nually for airframes, engines, guidance 
systems, nose cones, and many other 
supporting components which will 
eventually result in an operational mis- 
sile weapon system. This means the 
nation is spending at rate of S3 million 
every day of the year, Gen. Thurman 
said. Money is distributed to some 15 
major prime contractors, also to about 
(>0 secondary primes who conduct re- 
search studies, develop new fuels, de- 
sign smaller subsystems. 

New facilities for the ballistic missile 
program costing more than S320 mil- 
lion, financed by both Air Force (about 
S195 million) and industry (about S125 
million) are already in being. "Quality, 
then, rather than quantity, must be our 
watchword for the future,” Thurman 
declared. 

“With the ever-increasing complcx- 
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ity of our scientific and technological 
developments, we can no longer afford 
to have many replacement and spare 
parts in stock for our missiles. These 
same parts, which we arc producing to- 
day. may be obsolete by the time the 
missile is ready to be launched. That is 
why we must continuously strive tor 
newer and better methods and tech- 
nologies. for improved materials and 
equipment," Gen. Thurman said. 

News Digest 


Air Force plans to flv two F'-KMBs to 
Europe within the immediate future for 
a tour of NATO countries. The F-104 
is one of two U S. fighters being seri- 
ously considered by the West German 
government. Other aircraft under studv 
is Grumman's F11F-1F. 

Trans World Airlines is furloughing 
1,000 employes in a cost-cutting move 
resulting from a loss of $14,094,000 
during the first five months of 195S. 
The airline's 26 officers will take a 10% 



Maj. Alford J. (Al) Williams, pioneer 
speed and acrobatic pilot, died June 15, 
at Elizabeth City, N. C„ after a long 
illness. First man to fly 300 mi. an hour. 
Maj. Williams retired from the U S. 
N tarine Corps in 1940 and was aviation 
editor of Scripps-Houard newspapers 
until 1949. Maj. Williams was an expert 
on flight safety, pioneering in inverted 
flight recovery techniques. In 1929, 
Maj. William's was awarded the Dis- 
tinguished Flying Cross for his achieve- 
ments in high-speed flight. 


Genesys Corp., specializing in the 
field of electronics, has been formed as 
a wholly-owned subsidiary of Chance 
Vought.’ Inc.. Dallas. Tex Based in Los 
Angeles. Calif.. Genesys Corp. wall con- 
centrate on design, development and 
manufacture of advanced control com- 
puter systems, components and allied 
products, with major emphasis on com- 
mercial and industrial applications. 


Fairchild Goose Has Delta Wing 

First photos of Fairchild Goose, USAF's SM-73 ground-lam cl d I ers onaiy n s Ic is 
launched at Air Force Missile Test Center. Cape Canaveral, Fla. Delta winged, airbreathing 
Goose is designed to be launched ahead of. or with Strategic Air Gourmand Missiles or 
manned bombers so as to act as a decoy, confusing enemy ah defense systems. Fairchild 
Engine and Airplane Corp.'s Aircraft Division. Hagerstown. Md.. is prime contractor for 
the long range missile, which is powered by a Fairchild J83 producing about 2.000 lb. thrust. 


Bell Aircraft Corp.'s X-14 experimen- 
tal jet VTOL has performed a full in- 
flight transitional cvcle. Vehicle rose 
vertically from the ground, accelerated 
into forward flight and returned to 
hover over the skirting point before 
landing vertically in conventional hori- 
zontal attitude. 

Nigeria is considering establishment 
ol a national airline, according to 
Samuel Akintola. Minister of Com- 
munications and Aviation who is in 
London for preliminary financial talks. 
Me said he is discussing the plan with 
BEA and BOAC. 




CAA Unit Drafts Jet Traffic Procedures 


Ground rules for jet operations evolve from study 
at research center; priority treatment is ruled out. 


By Robert H. Cook 

Indianapolis— Civil Aeronautics Ad- 
ministration air traffic experts have 
evolved tentative ground rules for the 
safe operation of jet transports over the 
next five years from findings gained 

at CaX's Technical Development (Sen- 

Preliminary evaluation of thousands 
of hours of operation of the TOC sim- 
ulator, a laboratory device combining 
optical, mechanical and electronic 
equipment with the human factor in 
air control (AW Oct. 29, 1956. p. 40), 
indicates that jets will have to conform 
to many new operational procedures if 
air safety is to be preserved and airport 
acceptance rates maintained at a high 
level. Priority treatment of any type 
will not be practical, says TOC, which 
suggests the following procedures for 
jets: 

• “Drift up” technique used by jets to 
gain optimum altitude for peak effi- 
ciency will have to be abandoned in 
order to avoid ruling out the use of 
altitude separation between such air- 
craft in the air traffic control pattern. 

Simulator studies indicate that a 
happy medium, combining a maximum 


of safety with a minimum of fuel pen- 
alty, could be obtained through the 
use of an accelerated climb procedure. 
On a typical coast-to-coast flight, the 
use of a single 4.000 ft. step to altitude 
would inflict a 5% fuel penalty over 
the "drift up" technique. Using three 

2,000 ft. steps, the penalty would be 
less than 2% with the aircraft closer to 
its optimum altitude. TDC says the 
fuel penaltv for a t epical new jet will be 
about 1.000 lb. per hour for each 4,000 
ft. deviation from the optimum alti- 
tude. 

• Unrestricted climbs on course in high 
density areas will have to be sacrificed 
in the interest of safety with such alter- 
natives as living at low altitude until 
clear of all area restrictions or climbing 
out in an opposite direction to the 
planned course. The latter method is 
now being used by aircraft in Los An- 
geles to avoid mountains and incoming 
traffic from the East. Either method 
will impose an economic penaltv- since 
it will cost an average of S900 per hour 
to operate the typical jet airliner. 

Low-altitude departure lanes will 
have to be as short and as high as pos- 
sible; air speeds should remain constant 
with little variation and detours kept 
as small as possible to avoid excessive 


penalties in fuel and flight times, ac- 
cording to the development center. 
Simulator studies show that a detour of 
as little as 50 mi. would impose a loss 
of seven minutes flight time and a fuel 
penalty of 1.450 lb. 

• Scarcity of suitable operating lanes 
will further highlight the cost of jet 
flights which are expected to adopt the 
20,000-25,000 ft. altitude range most 
suited to their design. Inherent errors 
in current altimeters will tend to limit 
these lanes, indicating the need for 

2,000 ft. vertical separation at alti- 
tudes above 29,000 ft., thus reflecting 
a 50% reduction in available cruising 
levels. Spacing of ground navigational 
aids (Vortac) 200 or more miles apart 
for high-altitude airways requires air- 
lanes at least 50 mi. wide to allow 
for an increased chance of error, thus 
limiting the possibility of providing 
parallel lanes to separate civil jets from 
each other. 

• Jet holding patterns should be at low 
altitude instead of high altitude and 
preference landings formerly considered 
necessary for jet transports probably 
will not be needed. TDC regards this 
as a "tcriffic problem,” pointing out 
that 152 sq. mi. of air space arc now 
needed for a one minute low-altitude 
pattern. A two minute pattern at 50,- 
000 ft. consumes 1,245 sq. mi., or just 
three miles less than the total area of 
Rhode Island. 
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Simulator tests, using a 100% sample 
of jet aircraft fed into the Chicago area 
from altitudes of 20,000, 10,000 and 

4,000 ft. indicated that acceptance rates 
would be respectively 25, 55 and 54 
per hour. Major reason for the in- 
creased rate at low altitude is the 
shorter approach path as compared with 
the 40 mi. needed to descend a typi- 
cal jet from 20,000 ft. The Techni- 
cal Development Center believes the 
decrease in delays would more than 
compensate for any increase of fuel 
consumption at low altitudes. 

• Path stretching may be a "short cut” 
to approach control of jets. Simula- 
tion studies have included use of spe- 
cial spacing tables by radar controllers 
to show the proper amount of separa- 
tion needed at the beginning of the 
final approach path to ensure a positive 
separation of three miles all the wav 
down the final approach. Studies of 
suitable traffic patterns also pointed out 
the need for space for a base long let 
down for precise path stretching opera- 
tions prior to final approach. 

• Velocity control during the last 100 
mi, of flight to absorb most of the 
delay en route also is being explored 
by TDC. Basically, this is a pre-as- 
signed landing reservation determined 
by the controller using a special slide 
nile computer known as ASCON (ar- 
rival scheduling control). 

Optimum speed and deceleration 
program for each aircraft is fed into 
ASCON which computes the time the 
aircraft would arrive if it were the only 
one in the area. The controller then 
checks the list of landing reservations 
and reserves the first available landing 
time. The computer then indicates the 
ground speed to be made by the aircraft 
to enable an on-time arrival. 

“Hope for the immediate future” in 
handling high speed jets, is an improved 
radar display and electronic data pro- 
cessing system, TDC spokesmen say. 

Most promising of the displays 
undergoing tests is the SCANRAD 
(Superimposed Panoramic Radar Dis- 
play) scan conversion radar-TV pro- 
duced by the Intercontinental Elec- 
tronics Corp., Mineola, L. I., N. Y, 
This combination allows daylight view- 
ing of radar display and operations 
board image on the same screen. Heart 
of the unit is a controllable video 
transformation tube that can retain 
radar targets on the display for up to 
50 min. with a trailing blip indicating 
the past track of the aircraft and, there- 
fore, the intended course. 

Tests indicate that the tube has a life 
expectancy of 1,000 hr. as compared 
with the maximum eight hours for tubes 
in the old Navy VG radars now in use. 

SCANRAD not only provides the 
more brilliant display needed in both 
air traffic control centers and tower cabs 
but can readily be adapted to other 


types of display, large screen projection 
or transmission from one control 
center to another by microwave or 
coaxial cable. 

CAA last year procured a number of 
these sets for installation in the Cleve- 
land and Indianapolis traffic control 
centers and the four control towers at 
Indianapolis, Midway, Idlevvild and 
Washington, D. C. 

The use of a Kelvin-Hughes photo 
projection system also is being in- 
vestigated by the development center. 
This unit employs an overhead camera 
in the plotting room- The camera takes 
a picture, develops it in 10 sec. for 
televising to a radar screen. TOC says 
it is possible to cut this time to only 
four seconds. 

The center is exploring time share 
displays to permit data from more than 
one radar to be placed on one indicator 
simultaneously and the use of radar 
devices such as light guns to identify 
targets between control positions. 

Work on automatic data processing 
has gone through a simulator phase, and 


TDC has been utilizing an IBM 650 
Rcmac computer to train a group of 
New York City traffic controllers for 
the past six months. 

A Univac computer is scheduled for 
installation in that city's traffic control 
center this month, and in Washington 
by July or August. Five other com- 
puters will be placed in New York- 
Washington-Chicago “Golden Tri- 
angle" area by next year, according to 
Technical Development Center Direc- 
tor Don Stuart. 

Computer use in data processing is 
expected to save 50% of the time 
formerly spent preparing flight strips. 
Time to handle one flight has dropped 
from four minutes to 20 sec. in TDC 
tests. Volume of the task is indi- 
cated by a daily average of 7,000 such 
strips filed at the Indianapolis center. 
Major portion of the funds for testing 
and development of the prototype 

Modernization Board which will later 
use the findings as the basis for a more 
advanced study, Stuart said. 
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Military Hedges Support of 


Washington— Formal support by the 
military and government for the crea- 
tion of an all-embracing independent 
Federal Aviation Agency was barred last 
week by two controversial issues. They 

• Civil Aeronautics Board scope of 
power. The Board last week made a 
strong bid to retain its present author- 
itv to make safetv regulations, allocate 
airspace and hear appeals on regulations. 
The White Mouse, however, stood pat 
in its position that the Board should 
l;e stripped of these powers. President 

bill that fails to provide for the trails 
fer of such authority from the Board 
to the proposed agency. 

• Military participation. Defense De- 
partment wants a joint partnership of 
military and civil elements within the 
staff of the proposed agency. Contro- 
versy lies in congressional fear of mili- 
tary dominance versus military concern 
that the agency will lack sufficient 
power to handle traffic under emer- 
gency or wartime conditions. 

Other differences of opinion on the 
proposed agenev were brought out dur- 
ing last week's hearings before a Senate 
Aviation Subcommittee. But most ob- 
servers feel that they are minor in na- 
ture and will be resolved quickly be- 
cause of a general eagerness to get the 
agenev into being before Congress ad- 

Presidential Support 

Tile pending bill which would amend 
the Civil Aeronautics Act of 1938 is 
sponsored bv the subcommittee's chair- 
man, Sen. A. S. Mike Monroncv 
(D.-Okla.) and 32 other senators (AW 
June 9. p. 26). President Eisenhower 
lent his support to the bill through a 
special message to Congress urging 
passage of the legislation. 

Civil Aeronautics Board Chairman 
James Durfcc, accompanied by three 
board members, told the subcommittee 
during last week’s hearings that the 
Board unanimously supported the sin- 
gle agency concept. He made it clear, 
however, that the Board was violently- 
opposed to any changes in the act that 
would weaken’ the Board's present au- 
thority in various regulatory and safety- 
matters. 

lie backed his position with an ur- 
gent appeal that Congress resist any 
move to transfer the Board's quasi- 
legislative rule-making functions from 
the legislative to the executive branch 
of the government and warned: 

"Let there be no mistake about this 
-the Federal Aviation Agency, as pro- 
posed (in the Monroncv bill) is not an 
independent agency answerable to the 


Congress. Its only independence is 
from the Secretary of Commerce; it 
would be part of the executive branch 
of the government.” 

Durfee supported a single aviation 
agency designed to handle "research, 
development, maintenance and opera- 
tion of aviation facilities and services 
relating to air traffic control." Although 
his definition describes the Civil Aero- 
nautics Administration as it exists to- 
day, he did emphasize that the agency 
should consist of civil and military per- 
sonnel and added: 

"It is clear, however, that artificial 
separation of the operations function 
and the research and development 
function cannot continue. These are 
the real pieces of divided authority 
which need a major and immediate 
welding job." 

‘Independent Tribunal' 

lie envisioned the proposed agency 
as a group responsible for the opera- 
tional and managerial aspects of avia- 
tion. On the other hand, he defined 
CAB as an "independent tribunal di- 
rectly responsible to Congress" which 
has the responsibility for the "formula- 
tion of basic regulatory policy” to main- 
tain the "delicate balancing of rights 
and interests." He added: 

“In our judgment, rule making 
should not be a major responsibility of 
the agenev charged with the manage- 
ment of facilities and services." 

Durfee warned that allocation of air- 
space by the agency’s administrator 
would result in the control of airspace 
by the Air Coordinating Committee. 

His position with respect to the 
Board's retaining allocation of airspace, 
uile-making and right of appeal drew 
no support from other witnesses repre- 
senting government and the military 
services. Most observers feel that Con- 
gress is not likely to be sympathetic to 
the Board's plea and will willingly shift 
responsibility for such aviation activities 
to the executive branch. 

Pyle Testimony 

Civil Aeronautics Administrator 
James Pvlc urged the transfer of safety 
regulations to the new agency and 
argued against any provision that would 
pennit the CAB to review safety rules, 
regulations and minimum standards 
issued by the agency's administrator. 

Pyle also told tlie subcommittee he 
would like to see a strengthening and 
a clearer definition of the administra- 
tor's authority. A long-term supporter 
of more stringent safety regulations. 
Pvle called for changes that would put 
more teeth into current rules. Pyle is 
considered the leading contender to 


Agency Bill 

head the new agency once the bill is 
passed. 

Malcolm A. MacIntyre. Air Force- 
Undersecretary. told the subcommittee 
that the bill "falls short of the joint 
staffing which is felt by the Department 
of Defense to be necessary." 

He added: 

"To assure adequate military partici- 
pation ... it is suggested that the 
Secretary of Defense and the adminis- 
trator could work out a mutually satis- 
factory proposed table of organization 
during the period between passage of 
the Monroncv Bill and its effective 
date." 

MacIntyre also called for the creation 
of a deputy administrator post to be 
filled by presidential appointment with 
Senate approval which, he said, would 
leave "open the possibility that, with 
Senate approval, an active military of- 
ficer could serve as a top official of 

MacIntyre also opposed provisions 
covering Board review of regulations. 
He urged that personnel now assigned 
to CAA's offices of air traffic control 
and air navigation facilities be placed 
in a “career service when transferred to 
the new agency.” He said such a serv- 
ice should be similar to the Coast 
Guard so that agency personnel en- 
gaged in key functions in peacetime 
would continue at their posts "unin- 
terrupted" in the event of war or emer- 
gency conditions. 

Quesada Proposes Changes 

Elwood Quesada, special presidential 
aide, outlined these recommended 
changes in the Monroncv bill: 

authority met allocation of airspace. In 
the control of airspace, full recognition 
must be given to national defense in- 

sonncl is essential to management func- 
tions common to civil and military 

• Safety rule making authority must rest 
in the new agenev- to eliminate loss of 
time, duplication and confusion. 

• Regulations should be issued by the 
agency and appeals therefrom should 
be made directly to the courts. Accident 
investigations should be handled by the 
agency. CAB should make determina- 
tions as to the probable cause of acci- 
dents based upon all evidence. The 
Board also should hear appeals from 
actions of the agenev- in revoking air- 
men or aircraft certificates. 

• Legislation should include provisions 
designed to assure "the stabihtv and 
continued service of essential person- 
nel in a military emergency.” 
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Boeing 707, Soviet Tu-104 Displayed at Vancouver 

U.S. and Russian entries in the jet transport field appear together for the first time at the British Columbia Centennial Aviation Show a> 
Vancouver International Airport. Boeing 707 in foreground is third production airplane completed at company's Renton, Wash., plant 
At tear is a Soviet Tu-104. Both aircraft have swept wings. Tu-104 is powered bv two Mikuiin M-209 turbojet engines rcportedlv produc- 
ing 14,850 lb. thrust each. The 707 is powered bv four Pratt &Whitney JT3C-1 (J57) turbojets, each equipped with sound suppressors 
and thrust reversers. Engines are rated at 10,500 lb. thrust each. 


Northwest Plans to Buy DC-8, Electra 


By L. L. Doty 

Washington— Details of Northwest 
Airlines jet transport program involving 
the purchase of five DC-8 turbojets and 
10 Lockheed Electra turboprops were 
revealed here last week with the filing 
of initial exhibits in the Civil Aero- 
nautics Board New York-San Francisco 

Although contracts with Douglas and 
Lockheed have not been formally 
signed, Northwest is resting its case in 
the Board’s proceedings on plans for 
the ultimate purchase of the two tur- 
bine fleets. 

Here is the scheduled delivery North- 
west will count on to make its entry 
into jet competition: 

• Delivery of the EIcctras will begin in 
July, 1959. and will continue through 
December when the final three of 10 
airplanes will be delivered. The airline 
has an option on two EIcctras scheduled 
for delivery in March and April of 
1960. 

• First of the five DC-8s will be de- 
livered in March, 1960. Fifth aircraft 
will be delivered in September. The 
airline has taken an option on an addi- 
tional four of the turbojets for de- 
livery- in December, 1960. and March, 
June and July, 1961. 

New Version of DC-8 

Contract negotiations between North- 
west and Douglas resulted in a new 
version of the DC-8 that increases the 


takeoff thrust and takeoff gross weight 
of the airplane through the replacement 
of the JT4A-3 turbojet with the JT4A- 
10, an advanced version of the J75 with 
a thrust of approximately IS, 000 lb. 

Maximum gross weight of the new 
version is 310,000 lb. Maximum land- 
ing gross weight is 199,500 lb., or 5.500 
lb. more than standard models, and 
maximum zero fuel gross weight is 
175.900 lb. Manufacturer's empty- 
weight has been set at 123,856 lb. 

Based on a 42 first-class and 84 
tourist-class passenger configuration, 
space limit pay-load will be 34,690 lb. 
with a weight limit pavload of 42,400 
lb. 

Fuel capacity will be 23.307 gal. 
The increase of fuel capacity in the 
new model by 1,380 gal. lias been 
made possible bv the installation of 
fuel tanks in a new wing leading edge to 
fuselage fillet. The extended range per- 
mits nonstop flights up to 6.800 mi. 

The new version is identical in di- 
mensions to earlier models. 

In planning the interior of the DC-8, 
Northwest has emphasized flexibility in 
the arrangement of scats. Scat tracks 
are designed to permit the installation 
of four, five or six abreast scats at 
various seat pitch angles varying as little 

Although separate galleys, coat com- 
partments and lavatories in each com- 
partment arc standard on all DC-8 air- 
craft, Northwest has made provisions 
for the installation of a passenger lounge 


in the forward compartment and a 
third lavatory in the aft compartment. 

Bulkhead separating the first-class and 
tourist passengers can be installed at 
any location in the center cabin to in- 
crease or decrease the capacity of cither 
compartment. 

Separate passenger serv ice will be pro- 
vided each class of travel. Control of 
cabin lighting, public address and 
stewardess call can be switched to either 
the forward or aft stewardess station. 
Configuration Flexibility 

Flexibility of passenger configura- 
tion will allow Northwest to install 
from 94 to 102 seats in a four abreast 
arrangement. 1 IS to 128 scats in a five 
abreast configuration or 139 to 151 
seats in a six abreast grouping. The 
latter configuration will allow a seat 
spacing of 40 to 35 inches respectively. 

Tire ratio of tourist to first class- 
passengers can be varied from 1:1 to 

Northwest estimates its scheduled 
flight times on nonstop flights, at 
30,000 ft. between San Francisco and 
New York will be: 

• Eastbound summer flights will be 
scheduled at 4:46 hours, westbound at 
5:19 hours for an average of 5:02 hours. 

• Winter flights will operate eastbound 
at 4:46 hours, westbound at 5:39 hours 
for a 5:12 average. Yearly average will 
be 5:07. Times are block-to-block times 
based on a Mach divergence cruise con- 
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In its presentation to the Board in 
the New York-San Francisco nonstop 
c-ase, Northwest proposed two nonstop 
DC-8 flights daily in each direction. 
The airline estimated it would operate 
10,348 scheduled miles daily with the 
turbojet transports at a 97% perform- 

Seat Mile Estimate 

Annual available seat miles arc esti- 
mated at 1 53,876 first class and 307,752 
tourist for a total of 461,628. Annual 
available ton miles between the two 
coastal cities with the DC-8 is set at 
63,547. 

Yield per passenger mile is estimated 
at 4.67 cents and 25 cents per mile 
and property ton mile. Annual rev- 
enues are estimated at SI 2. 5 million 
of which $11 million would be derived 
from passengers. 


The exhibit shows that, on a fulls’ 
allocated cost basis. Northwest would 
earn SI. 9 million net operating income 
pervear. 

The total operating expenses cov- 
ering the DC-8 service on the trans- 
continental route arc set by the carrier 
at S10.6 million with flying operations 
expense amounting to S3.6 million and 
maintenance totaling S2.4 million an- 


The airline has allocated SI. 3 million 
of total operating expenses to promo- 
tion and sales and SI. 38 million for 
depreciation and amortization of which 
SI. 28 million will be chargeable to 
flight depreciation. 


Operating Expenses 

Direct aircraft operating expenses of 
the DC-8 flight assigned to the route 
will total 178.31 cents per plane mile. 


Included in this amount is 95.39 cents 
per plane mile for flying operations, 
40.15 cents for direct aircraft mainte- 
nance, 34.34 cents for flight deprecia- 
tion and 7.93 cents per plane mile for 
contingencies. 

In its presentation to the Board. 
Northwest estimated that no more than 
8% of the present European market 
would be diverted from the San Fran- 
cisco-New York route bv polar routes 
(AW May 19, p. 38). ' 

Airline Forecast 

The airline forecasts that frequency 
of service through the New York gate- 
way will continue to be a major factor 
in controlling traffic routings to Europe. 
It adds that the operation of jet air- 
craft on the San Francisco-New York- 
Europe routes will minimize the hours 
saved by a service over the polar route 


— 






INTERIOR of Soviet An-lOA four-turboprop transport accommodates 100 passengers, compared with 84-scat capacity of An-10. 


Soviets Increase An-lO’s Load Capacity 


Moscow— Russia’s recently-introduced 
100-passenger An-lOA four-engine tur- 
boprop features several major changes 
in interior arrangement and expanded 
revenue potential as compared with the 
earlv 84-passenger An-10 (AW Oct. 14, 
p. 43). 

Designer O. K. Antonov estimates 
that the tourist-class An-lOA’s useful 
load is two and one half metric tons 
(5,512 lb.) greater than the earlier 
model, allowing the Ukraina to gen- 
erate up to 27% more plane mile 

Seating capacity of the An-lOA tour- 
ist version also has been increased by 
the following methods: 


• Rear cabin bulkhead was moved back 
more than six feet to permit a larger 
rear passenger compartment with a seat- 
ing configuration of 22 as compared 
with the 13 scats in the An-10. 

• Two small, five-scat “salons" were 
created by taking space from the ward- 
robe galley area and the forward part 
of the center passenger cabin. The 
An-lOA thus has only 42 seats in the 
center cabin as compared to 46 in the 
An-10 model. 

Seat rows have been moved closer 
together in the An-lOA with the tourist 
version containing 26 seats in the for- 
ward cabin, one more than in the first 
class model. 


Center cabin of the An-lOA is de- 
signed for easy conversion to a 36- 
passenger, first-class configuration by 
removing one three-seat row from each 
side of the aisle and realigning the re- 
maining rows on their fixed rails. 

This main cabin is equipped with an 
altimeter, speed indicator and clock, 
features that appeal to Russian air 
travelers. Provision also has been made 
for motion picture equipment. 

Sleeping accommodations have been 
expanded by the use of two, three-scat 
divans at the back of the rear passenger 
compartment. Separated from the com- 
partment by a curtain, the divans con- 
vert to beds by removing the arm rest. 
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Airline Costs Soar in New Idlewild Unit 


By Glenn Garrison 

New York— Idlewild's SI 50 million 
“terminal city” development now in 
progress will involve a wav of life as 

crationally for most of the 39 interna- 
tional and domestic airlines who serve 
the lO-yr.-old airport. 

Already the cost of living for 22 for- 
eign flag carriers has risen spectacularly 
since they moved last year into plush 
new quarters in the S3i) million inter- 
national passenger center. This complex, 
the central International Arrivals Build- 
ing with its two adjacent Airline Wing 
Buildings, now handles all international 
arrivals requiring clearance and all in- 
ternational departures except those of 
the two American flag overseas airlines. 
Pan American and TWA. The foreign 
carriers are quartered in the wing build- 
ings and their departing passengers re- 
port directly to each airline’s separate 
terminal area. 

The big domestic carriers will un- 
dergo an even more basic change in 
their economic commitment when they 
begin operating from individual facili- 
ties under the “unit terminal" concept 
of the Idlewild development. Their in- 
vestments and responsibilities will be 
considerably greater than at present 
while they operate from more or less 
common facilities in the old terminal 
building which still handles all domestic 
traffic and some foreign departures. 

Foreign-flag airline costs have sky- 
rocketed in the new facilities, but the 
carriers are getting a lot more for their 
money. Most wonder how they man- 
aged to operate in the older, smaller 

Examples of the change: 

• British Overseas Airways Coq>. paid 
an annual rental of S17,000 in the old 
terminal, now pavs a total of S195.000 
in vcarlv rent. Space in the old building 
totaled 4,100 sq. ft. In the new ter- 
minal BOAC has 36,000 sq. ft. of ex- 
clusive space for which it pays SI 22,500. 
If also pays about S36.000 for 3S.7% 
of the total public circulation area 
(balls, etc.) in the East Wing Building: 
$23,000 for the same percentage of the 
ramp and apron area, and 510,000 for 
aircraft parking spots. These are the 
major rent items, but exclude amortiza- 
tion of BOAC’s investment in furnish- 
ing its own space, about SI million. 
Also excluded are electrical costs, clean- 
ing. and some other costs such as the 
SI. 50 per passenger each airline pays 
for government inspection services and 
the 45 cents per passenger each pays for 

• Scandinavian Airlines System paid a 
total of S6.610 in the old terminal for 
225 sq. ft. of ticket counter space, 796 


sq. ft. of station office, and a 519-sq.-ft. 
dispatch office. Heat and electricity 
were included, except for an extra S775 
in electricity bills, SAS paid for teletype, 
air conditioning etc., which it installed 
itself. Cleaning costs were S2.687, 
bringing to S10.072 annually the air- 
line's housing costs for everything ex- 
cept federal inspection and porter serv- 

In the new terminal. SAS will pay 
more than this total-approximatcly 
SI0.S00 for electricity alone. Excluding 
landing charges, inspection and porter, 
and a ramp cleaning charge of $6.50 per 
flight, SAS now pays a grand total of 
about S141.S67 per year. Breakdown 
is station office, lobby and mezzanine, 
9,922 sq. ft., rent, §37,704; information 
counter, 192 sq. ft., rent S4.944: dis- 
patch office, 3,052 sq. ft., rent S10.972; 
third floor lounge, 2,217 sq. ft., rent 
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the total 30,151 sq. ft. in the W< 
Wing Building, rent S21.723: aircraft 
ramp and apron area, 22.8% of the 
389.987 sq. ft. total, rent SI 3.291: hall 
between SAS and Air France lobbies, 
S4.900 one-half share: cleaning charge, 
S27.600: paging system, SI. 300. 

• KLM Royal Dutch Airlines has in- 
curred a 1.000% increase in housing 
costs in the new terminal, including 
all services. Rental went from about 
S12.000 to SI 15.200 annually. 

• Swissair’s total rent now is 531,260.84, 
up from S2.736 in the old terminal. 

• Air France paid $4,572 for 1,012 sq. 
ft. of space in the old terminal. Rental 
for 22,550 sq. ft. of exclusive space in 
the new building is S79.346, and rental 
for non-exclusive space comes to S36,- 
605. Additional costs include 530,360 
for cleaning and 57,893 for preventive 

The shift from a centralized to de- 
centralized terminal concept means a 
change in the economics of passenger 

stores and the like! to which all pas- 
sengers are exposed in the centralized 
terminal. Of the Port Authority’s SI 3,- 
S1S.S54 gross operating revenues at 
Idlewild last year, Sl.626,234 repre- 
sented income from these services. 

Only about a fifth of the airport's 
total traffic volume (5,193,000. passen- 
gers in 1957) will flow through the 
international center. Departing pas- 
sengers, passing directly into airline 
quarters, will not be conveniently ex- 
posed to the consumer services iii the 
International Arrivals Building, but 
arriving passengers will. These services 
include a restaurant and coffee shop. 
Most of the carriers have provided their 
own bars in passenger lounges, but so 
far only BOAC has attempted any 
other facility, a small shop selling film. 


cigarettes, etc. The liars, incidentally, 
arc staffed from a pool of Brass Rail 
restaurant chain personnel provided by 
the Port Authority. 

Because of the relatively small 
volumes of customers exposed to serv- 
ices in each airline’s area, original 
agreement between the carriers and 
the Port Authority called for the agency 
to provide all eating and drinking 
facilities in the terminal. But in work- 
ing out what the carriers wanted in 
the way of space, the earlier dimen- 
sions of the airline wing buildings grew 
-from 300 ft. to 600 ft. each in length 
—and the carriers wanted facilities on 
their own premises. Hence the indi- 
vidual bars. 

The big U. S. carriers are in the 
process of building their own individual, 
multi-million dollar passenger facilities 
in the 655-acre terminal area. These 
arc either financed by the Port Author- 
ity and amortized through the rentals, 
if desired, or paid for directly by the 
carriers. Most of these six buildings arc 
now in initial stages of construction. 
Their tenants are American. Eastern, 
Northwest, Pan American, United and 
TWA. Northwest, however, plans to 
share its terminal with Northeast and 
Braniff. 

These structures are big enough to 




: their 


for example, will 
rger than the existing Newark Air- 
port terminal. 

Ill addition to the huge investments 
they represent for the carriers, the air- 
lines also will have the economic re- 
sponsibility of operating them whereas 
in the centralized terminal that is the 
Port Authority’s job. 

The remaining airlines at Idlewild 
without their own terminals-National. 
for example— will cither continue to 
use the present terminal or take space 
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carriers in their own buildings. For 
ample, the agency will charge about 
20% of whatever percentage each air- 
line gets of the income from restaurant 
facilities in its terminal. 

But on the whole, the Port Author- 
ity’s role under the new plan is a lesser 
one than under the present setup. 

“The unit terminal concept has put 
upon the airlines many of the respon- 
sibilities that the airport operator had 
before," Port Authority’ Assistant Direc- 
tor of Aviation Marshall Kochman told 
Aviation Week. In some respects, 
Kochman said, the Port Authority has 
"retreated” under the new concept to 
the position of a staff adviser to the car- 
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SHORTLINES 


AIRLINE OBSERVER 

► Domestic trunkline traffic continued to decline during May with load 
factors for the month falling to 56.35%, a 4.35 point decrease from May 
of last year. Monthly load factors have shown a decrease from the same 
month of the preceding year in 21 of the past 24 months. Revenue passen- 
ger miles for Slay dipped 2.5% from the previous May compared to a 1% 
increase reported in April. March and May of 1958 arc the only two months 
since December, 1949, that have shown a decline in passenger miles from 
the same months of the preceding year. 

► Airline stocks listed on the New York Stock Exchange have shown renewed 
strength despite signs that second quarter results will underscore the serious- 
ness of the current financial position of the industry. Many observers 
attribute buyers' interest in airline stocks to the imminence of jet transport 
operations, possibility of a second interim fare increase and continued 
optimism over the future of air travel. Common stocks of both American 
and Pan American, which arc scheduled to be among the first U. S. carriers 
to begin jet operations, recently hit new 1958 highs. 

► Any relaxation of the minimum time limit ruling for ticket pick-up in the 
no-show control plan will draw protests from accredited travel agents. Travel 
agents have enjoved a bonanza on commissions earned from pre-ticketing 
passengers in areas where airline city ticket offices are not conveniently avail- 
able. Privately a number of airline officials fear that this "hidden cost" of 
the no-show plan caused by an increase in the volume of commissions paid 
travel agents mav force some carriers to join those airlines already openly 
opposed to rigid enforcement of the ruling. 

► Russia claims that non-Communist airlines would jump at a chance to 
buy the Soviet 11-18 Moskva turboprop transport if the aircraft were offered 
on the world market. Soviets say the enthusiastic reaction to the 11-18 
was exemplified by the Belgian delegation which recently negotiated a bilat- 
eral ait agreement in Moscow. Pierre Nottet, Director General of Aero- 
navigation for Belgium’s Ministry of Communications, was quoted as say- 
ing: “What we have seen of the beautiful 11-18 and the information we 
have received about it indicates that no foreign air company would refuse to 
buy this plane. Just like there's hardly anybody who wouldn't like to buy 
Soviet Sputnik 111.” 

► Iberia Airlines of Spain wants to expand its routes from Rome to the 
Middle East but has delayed action on the plan until political ties between 
Spain and the United Arab Republic arc strengthened. Iberia also wants 
to extend South American routes to cover a transcontinental service from 
Caracas and Rio dc Janeiro to Lima and from Buenos Aires to Santiago. 
European routes will be expanded northward to serve Oslo, Stockholm and 
Copenhagen. 

► Portable radios carried by passengers are having an adverse effect on VI IF 
systems of some aircraft. Interference is caused by local oscillator in the 
portable receiver radiating energy. National Safety Council is recommend- 
ing that cabin attendants report to captains any operation of a portable 
radio in flight to determine whether its use is having undesirable effects on 
VOR or ILS reception. 

► Future of the Assn, of Local and Territorial Airlines now appears secure. 
Last week, Allegheny Airlines joined the group, marking the first time a 
local service carrier has become a member since six dissident airlines quit 
the Conference of Local Service Airlines last vear to form the association 
(AW April 1, 1957 p. 38). 'Hie action by Allegheny’s president, Leslie O. 
Barnes, brings membership in the new organization up to seven out of 13 
local sen-ice airlines. With ALI A now carrying majority representation, 
other local sen-ice carriers can be expected to follow Allegheny’s lead. 

► Capital Airlines will pull slx Constellation L-049s from sendee July 1 for 
a temporary period in a move to reduce available scat miles during antici- 
pated summer slump in traffic. The airline’s Constellation fleet totals 11. 


► American Airlines has proposed to 
the Air Line Pilots Assn., in an effort 
to settle the wage and work dispute 
between the two parties, a 10% in- 
crease in pay which would give pilots 
flying the Lockheed Electra turboprops 
approximately S22.400 annually and 
Boeing 707 pilots 526,939. American 
is prepared to introduce two daily 
roundtrip jet flights between San Fran- 
cisco and New York in December if 
its application for the nonstop route is 
approved by the Civil Aeronautics 
Board. The airline indicated it would 
provide both first and tourist-class ac- 
commodations on the 707s. 

► Frontier Airlines reports it carried a 
total of 227,600 passengers in the 12 
months ending May 31. These passen- 
gers were flown over 63 million revenue 
passenger miles, a 17% increase in 
both passenger and passenger mile cate- 
gories. During May. Frontier carried 
over 19,900 passengers 6,055,000 rev- 
enue passenger miles, a 33% increase 
over the same month of 1957. 

► Lockheed Aircraft Sendee Inc. has re- 
ceived a contract for jet maintenance 
and overhaul training aids for American 
Airline’s fleet of Boeing 707 turbojet 
and Lockheed Electra turboprop trans- 
ports. Tire Ontario, Calif., subsidiary 
of Lockheed Aircraft Corp. will train 
American’s maintenance personnel with 
some 30 different types of panels such as 
electrical systems, autopilot, air condi- 
tioning, fueling and engine rigging. 
American says there has been 51 million 
authorized for the purchase of training 
aids and that the Lockheed order is the 
largest of any placed. The training 
panels arc manufactured by Lockheed's 
Special Devices Division at Pomona, 
Calif. 


► Ozark Air Lines’ President Laddie 
Hamilton has flown the Fairchild F-27 
turboprop transport as part of a two- 
year Ozark evaluation program to select 
additional aircraft to supplement its 
present fleet. Aircraft Ozark has evalu- 
ated and flown include the F-27, the 
Viscount 790, the Sud Aviation Cara- 
vellc jet transport, the Allison-powered 
Convair 440 turboprop conversion and 
others. The airline indicated a decision 
in the selection of the plane to supple- 
ment the present fleet is expected 
shortly. 

► Qantas Empire Airways has intro- 
duced a second weekly flight between 
Australia and Hong Kong via Manila, 
providing Manila with three sen-ices 
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When passengers take to the airlanes in the new Boeing the past several years Hardman has been a “partner ii 

707 they will experience a new standard of luxury in air comfort" with Boeing, developing new seating concepts 

travel. They will streak through the sky at more than 600 for America’s first jet airliner mock-ups in New York and 
miles an hour in a quiet, vibration-free cabin. They will Seattle. Today Hardman is busy on custom designs for its 

relax in comfortable seats designed for the jet age. For many airline customers who soon will fly the Boeing 707, 



The NEW CHALLENGER 

For Short-Medium Routes! 



and NOW-Canadair 




—Newest Member 
of a Family of Greats 
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These facts merit study: 

• By special arrangement, Convair has 
transferred to Canadair all “440” tooling 
to start new “540” production line. 

• Seat mile cost of 1.3 to 1.5 cents. 

• Low operating costs make it profitable 
on moderate density routes . . . has 8% 
more seats than “440’s” in standard 
configuration. 

• Operational flexibility: uses any moderate 
size airport ... has a range of 1500 miles 
with 2 hrs. fuel reserves . . . climbs 
quickly (1400 fpm) to smooth cruise 
altitudes of 15-20,000 ft. 

• “Eland-6” engines provide wide speed 
range . . . overhauls at long periods . . . 
sectionalized design for easier maintenance. 
Each engine develops 3500 eshp at 
take-off, allowing increase of 4100 lbs. 
over “440" in max gross weight. 

Cruise speed 325 mph at 20,000 ft. 

• Aircraft is in production for the Royal 
Canadian Air Force . . . first deliveries, 
July, 1959. 


The turbine-powered Canadair “540” is the 
newest development in a series of great aircraft — the 
Convair “240’s”, “340’s” and “440’s” — aircraft that 
have already accumulated some 6,000,000 hours of 
world-wide operating experience— aircraft that have 
proved themselves to be unmatched in their flight 
range for speed, efficiency and economy of operation. 

With Napier Eland turbine power added, the 
Canadair “540” has the increased range, speed and 
payload that identify it as the great new challenger 
on short and medium range routes. 

The result is a new airliner unsurpassed in 
performance characteristics and earning power. 

Your inquiries are invited. 
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CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 
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SPACE TEC HNOLOGY 


Dryden Foresees NASA-Industry Teams 


By Dr. Hugh L. Dryden 

(Director. National Advisory Committee for 
Aeronautics) 

On Jan. 27 of this year I said that in 
my opinion it was imperative, for the 
peace and welfare of the world, that the 
U.S. should lead in the exploration of 
space, and that the goal of our national 
space program should be the develop- 
ment of manned satellites and the travel 
of man to the moon and the nearby 
planets. In the months since then, it 
has become apparent that the course we 
will need to follow as we move into 
space is quite clear and straightforward. 

As a matter of fact, the extent of our 
penetration into space in the next few 
years, using both instrumented and 
man-carrying craft, will depend in large 
measure upon how effectively we utilize 
knowledge already in hand, and upon 
how hard we work to reach the far- 
flung goals we have set. Except for the 
enormous progress made in the past 55 
years toward solution of the problems of 
flight, we would be but little closer to 
the exploration of space than the 
dreamers of early times. 

The basic components of the first 
successful airplane, the one Wilbur and 
Orville Wright flew in 1903, were the 
structure, the powerplants and the con- 
trol system. These same components 
are with us today, in both manned and 
unmanned vehicles. They will be the 
basic components in tomorrow’s space 
craft. 

Any flight vehicle, no matter how 
many thousands of miles an hour it at- 
tains or how far into space it travels, 
has to start from earth and accelerate 
from zero speed. It will have to traverse 
the transonic and supersonic ranges. Its 
early flight will be within the atmos- 
phere. Similarly, on its return to earth 
from a space flight, any vehicle will 
have to decelerate on re-entering the 
atmosphere and land at low speed. 
Demands of Space 

Of course, space flight requirements 
impose new and very difficult demands 
upon our technology, but what is mainly 
required is raising to new, very high 
levels, our competence in propulsion, 
structures and guidance and control. It 
may be over-simplification, but not over- 
statement, to say that what we must do 
to move into space compares to the 
technological advances which made pos- 
sible the past transitions from wood- 
and-fabric to all-metal airplanes, from 
reciprocating engines to turbojet en- 
gines, from subsonic to supersonic 


speeds and from low-level to high-alti- 
tude, pressurized flight. Each of these 
remarkable gains in flight performance 
became possible because of the con- 
tributions by many men. working in 
many scientific and engineering disci- 
plines. 

The Congress is now considering leg- 
islation creating a National Aeronautics 
and Space Administration, with pros- 
pects for early adoption. This legislation 
follows closely the recommendations of 
the President, made April 2, that both 
aeronautical and space science activities 
sponsored by the U. S., except for those 
projects peculiar to or primarily asso- 
ciated with military systems and opera- 
tions, be conducted under the direction 
of a new civilian agency built around 



Dr. Hugh L. Dryden 

National Advisory Committee 
ronautics is soon scheduled to evo 
o the nucleus for the National Ac 


NACA 


NASA, 


the nucleus of the present National 
Advisory Committee for Aeronautics. 

Since the end of World War II, the 
NACA lias been engaged increasingly 
in research applicable to the problems 
of space flight, and has designed and 
constructed the special aerodynamic, 
structural, and propulsion facilities re- 
quired for this work. Examples arc 
high velocity guns and ballistic ranges, 
atmospheric" entry simulators, arc wind 
tunnels and other high temperature 
facilities, rocket facilities for research on 
high energy fuels, etc. At the present 
time, nearly 50% of the NACA’s basic 
and applied research is applied in these 
problem areas, directly applicable to 
space flight. 

Manned Flight Study 

In 1952, the NACA formally initi- 
ated studies of, and I quote, “the prob- 
lems associated with manned and un- 
manned flight at altitudes from 50 
miles up and at speeds from Mach 
number 10 to the velocity of escape 
from the earth's gravity.” This work 
led to the design of new facilities, free 
flight rocket and wind tunnel research 
and to the X-l 5 research airplane proj- 
ect, a cooperative undertaking of the 
NACA, Air Force and Navy. North 
American is now building the airframe 
and Reaction Motors the rocket engine, 
and the X-l 5 is scheduled to make its 
first powered flights earlv next vear. 

The X-l 5 was not and is not 
described as a man-in-space project, al- 
though the Secretary of the Air Force, 
the Honorable James H. Douglas, has 
said the airplane will be capable of ex- 
ceeding a mile a second in speed- 
more than 3,600 mph.— and 100 miles 
in altitude. The X-l 5 is a research tool 
designed especially for exploration of 
certain problems that will have to be 
solved before we can undertake manned 
flight into nearby space, with good ex- 
pectations of bringing the pilot back 
olive. These problems include the con- 
trol of the attitude of the vehicle in 
space in the absence of aerodynamic 
forces, the safe return from space to 
the atmosphere without destructive 
heating and the effect of weightlessness 
on the pilots for periods measured in 
minutes rather than seconds. Under 
some flight conditions, the surfaces of 
the X-l 5 will glow at red heat. I 
should like to emphasize what 1 said 
earlier: space flight requirements will 
impose new and very difficult demands 
upon our technology. 

The NACA is also engaged in studies 
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of satellite configurations suitable for 
safe re-entry at still higher speeds, for 
manned and unmanned flight. This 
work is an extension of studies on the 
problem of aerodynamic heating, first 
faced in connection with bringing long- 
range ballistic missiles back through the 
atmosphere to the target. When you 
consider that an ICBM is traveling at 
something like 15,000 rnpli. when it 
begins its descent back into the atmos- 
phere, it isn’t difficult to understand 
why people say it "wants to act like a 
meteor.” The air friction can produce 
temperatures measured in thousands of 
degrees, as hot or hotter than the sur- 
face of the sun. The earth is constantly 
being bombarded by meteorites, big 
and little. What keeps all but a very 
few of them from hitting the earth is 
that they are burned up by this process 
of aerodynamic heating. 

In 1952, one of NACA's research 
scientists, H. Julian Allen, developed a 
concept of how to shape the warhead 
of a ballistic missile so that the prob- 
lem of aerodynamic heating could be 
solved. 'Flic concept, and what it ac- 
complishes, are in one sense very sim- 
ple. Until Allen's concept was proven, 
it was common design practice to give 
the warhead of a ballistic missile a 
needle nose to produce minimum drag. 
This procedure was natural enough be- 
cause missile designers usually were 


airplane people whose objective always 
was to seek a minimum-drag shape. 

Allen reasoned that, instead of de- 
signing the warhead in pointed fashion, 
it would be better to give it a very blunt 
shape. The result would be creation of 
a large pressure drag, as distinguished 
from friction drag. Much of the heat— 
as much as 99 %— would be dissipated 
into the atmosphere by a great shock 
wave instead of being absorbed into 
the structure. Allen's concept has long 
since been proved valid; today every 
American ballistic missile, with inter- 
mediate and intercontinental range, in- 
corporates a warhead designed in ac- 
cordance with Allen's findings. 

The same principles will nave to be 
applied to make possible safe return to 
earth of the man-carrving satellites and 
space vehicles of tomorrow. There is, 
however, the further complication that 
man-carrying craft cannot be deceler- 
ated so rapidly as an ICBM warhead; 
the pilot couldn't stand the resulting 
"G" forces. 

For the future, we see the need for 
new tvpes of engines— nuclear-powered 
rockets, ion jets and perhaps others. 
Nuclear energy also will be used for in- 
ternal power sources of the far-ranging 
space craft. To develop these to a 
state of usefulness will require large 
effort, and years to accomplish. 

There is," however, no need for us to 


wait for the new engines. Our “con- 
ventional” rocket engines can be en- 
larged very substantially, and a rocket 
engine with a million pounds of thrust 
can be most quickly attained by use of 
a cluster of rockets, each producing sev- 
eral hundred thousand pounds. Never- 
theless, development of the larger en- 
gine should be undertaken promptly. 
Common Problems 

To sum up, there are many problems 

tics, particularly those arising within 
the atmosphere on takeoff and during 
re-entry and recovers’. There will be 
many other problems, some new and 
some old, suen as guidance, communica- 
tion and power sources. 

No existing agency has within it all 
the skills and resources needed. There 
are no experienced astronautical engi- 

Fortunatelv, there are scientists and 
engineers experienced in rocketry, aero- 
dynamics, guidance, communications, 
structures and human factors. These 
are men who will have to solve our 
space flight problems. 

NACA was selected as a good foun- 
dation on which to build, because of 
its staff, experienced in many of the 
requisite fields, and of its S3 50 million 
facilities supporting work in those fields. 
It would be possible for the NASA to 
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establish new research centers for study 
of problems in other areas. 

Such a procedure would be very 
costly. Trained people to accomplish 
the work would have to be recruited 
and organized into a useful staff. Al- 
most certainlv. they would have to conic 
from scientific and engineering organi- 
zations already engaged in work of im- 
portance to the national interest. Even 
more critical would be the passage of 
months and vears before the new labora- 
tories could begin producing informa- 
tion vital to the space programs. 

A far wiser course. I believe, will be 
for NASA to make effective use. on a 
contract basis, of teams of experts and 
laboratory facilities already in being. 
To be sure, some new research facilities 
will be needed by NASA at NACA’s 
existing laboratories and at new labora- 
tories. But most of the expanded ac- 
tivity of NASA will be accomplished 
through a greatly expanded research 
program to obtain assistance from 
groups with special competence in spe- 
cific areas. Thus, special talents, experi- 
enced staffs and facilities of existing 
organizations can be pooled for the 
accelerated effort that is required. 

NASA will have to develop new space 
vehicles. It would be possible for NASA 
to build the organization and the facili- 
ties for such space vehicle design and 

But again, such action would be very’ 
costly and much additional time would 
be required. It is preferable that de- 
sign and construction of these space 
vehicles be performed, on a contract 
basis, pt existing facilities. 

I am sure that our aircraft industry 
is more than casually interested in who 
mav be asked to build the space craft 
and rocket motors for the civilian pro- 
grams of space exploration and exploita- 
tion. One obvious answer is that the 
organizations best qualified will get 
the jobs. I would make the further ob- 
servation that when changing military 
requirements called for production of 
ballistic and other missiles to supple- 
ment the capabilities of the bomher, 
the aircraft industry demonstrated that 
its design and production teams were 
singularly qualified to develop and build 
missiles. 

So long as the technical and produc- 
tion competence of the aircraft industry 
can keep up with the exploding needs 
of the national space program, the same 
reasons that discourage construction of 
new laboratories and scientific teams to 
perform work that can be done by in- 
being research organizations will apply 
to space craft development and con- 

The space programs we will be pro- 
posing soon for NASA accomplishment 
are three-fold in scope. There must be 
adequate research effort on space tech- 
nology problems. There must be de- 


velopment and use of unmanned vehi- 
cles capable of carrying the desired 
scientific data-gathering apparatus. 

Finally, there must be the develop- 
ment and orderly use of man-carrying 
vehicles in the exploration of our solar 
system. The three parts of our program 
must be skillfully integrated and co- 
ordinated. Just as rapidly as research 
can provide the necessary information, 
we should use it in developing-and 
launching— both automated and manned 
vehicles with greater performance and 
sophistication. 

Adequate Program 

I should like to emphasize the es- 
sentiality of our planning a space pro- 
gram that will be adequate to our needs 
as a nation. The size of the program 
and the vigor with which it is carried 
out must be firmly established and 
ratified by the Administration, the Con- 
gress and, finally, the American people. 
In making these decisions, we must 
keep in mind that today Soviet Russia 
is working harder than we are to achieve 
pre-eminence in the conquest of space. 

In conclusion, I should like to quote 
Jimmie Doolittle, chairman of the 
NACA, before the Special Committee 
on Space and Astronautics of the 
Senate, last month: 

"The question will inevitably and 
properly arise, what good will all this 
new information (from space) be to the 
people of the United States? After 
all. they have to pay the bill, and it is 
a bill that annually, for years to come. 


probably will be counted in the hun- 
dreds of millions of dollars. I don't 
know all the good it will do, and 1 
doubt if any man alive today can give 
specific answers. But, in this connec- 
tion, I am reminded of the story they 
tell about Michael Faraday, the English 
physicist, whose pioneering work in 
electro-magnetics had a profound effect 
upon our later understanding of electro- 
dynamics leading to useful electric 
power. About a hundred years ago. Mr. 
Faraday is supposd to have been asked, 
in the British Parliament, about the 
value of his electro-magnetic experi- 
ments. His answer, so the story goes, 
was, 'I can't tell you what it'll be good 
for. But I'll tell you this: one of these 
days you'll be taxing it.’ 

"I can’t tell yon precisely what of 
great value will come out of our moving 
into space to prove the secrets of the 
universe. However, I have the convic- 
tion, and in this I find myself in the 
company of some very wise men, that 
a century from now, perhaps much 
sooner, people will say that this ventur- 
ing into space that we're planning now 
was one of the most practical, intelli- 
gent investments of our national wealth 
to be found in history. If we, in the 
U. S., take the wisely bold action neces- 
sary to lead in exploiting the possibili- 
ties of space technology for science, all 
mankind will benefit. If Russia wins 
dominance in this completely new 
area; well, I think the consequences 
are fairly plain— probable Soviet world 
domination.” 



Russians Display Sputnik III Model 

Sputnik III model is displayed in Moscow at the 1958 All-Union Industrial Exhibition. 
Instruments mounted on flat forward nose section include magnetometer, photomultipliers 
to measure solar corpuscular radiation, and solar batteries (AW May 26, p. 29). Rod and 
ball sections measure concentration of positive ions. Photograph shows mechanical shutters 
at rear which open and close to automatically control internal satellite temperature by vary- 
ing coefficient of surface radiation. 
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This is the eighth of a series of advertisements dealing with 
basic fads about alloy steels. Though much of the informa- 
tion is elementary, we believe it will be of interest to many 
in this field, including men of broad experience who may 
find it useful to review fundamentals from lime to time. 


Determining Depth-Hardness 
of Alloy Steels 


The hardenability of an alloy steel 
is usually measured by the depth 
to which the steel will harden under 
specific conditions of heating and 
cooling. One of the most conclusive 
methods of determining depth hard- 
ness is the end-quench hardenability 
test (ASTM A255). In essence, this 
test is as follows: 

A 1-in. round specimen approxi- 
mately 4 in. long is heated uni- 
formly to the proper quenching 
temperature. The specimen is re- 
moved from the furnace and placed 
in a bracket; then a jet of water 
at room temperature is played on 
the bottom face of the specimen 
without touching the sides. This 
water jet is kept active until the 
entire specimen has cooled. Longi- 
tudinal flat areas are ground on 
opposite sides of the piece, and 
Rockwell C readings are taken 
at 1/16-in. intervals. The resulting 
data are plotted on graph paper, 
with the Rockwell C values as 
ordinates and distances from the 
quenched end as abscissae. 

Experiments have shown that the 
points on the hardenability curve 
approximate the cooling rates at 
the centers of quenched rounds of 
various sizes; and that the hardness 
values at the centers of these rounds 
will correspond very closely with 
those shown at points on the end- 
quench hardenability curve. 

In general it may be said that 
when end-quench curves for dif- 
ferent steels approximately coincide, 


these steels can be treated similarly 
for equivalent tensile properties in 
sections of the same size. 

A study of hardenability curves 
reveals that depth-hardness depends 
upon the amount of carbon present, 
the alloy content, and the grain size. 
Manganese, chromium, and mo- 
lybdenum are the chief elements 
that promote depth-hardness, while 
nickel and silicon help to a lesser 
degree. It should be noted, also, that 
phosphorus promotes depth-hard- 
ness, while sulphur has a negative 
effect. In normal low-phosphorus 
and low-sulphur steels, the two ele- 
ments neutralize each other. 

Hardenability curves, and the 
practical application of data they 
yield, are the subject of intensive 
study by Bethlehem metallurgists. 
These technicians will be very glad 
to discuss all phases of it with you, 
and to give whatever help you may 
need in the selection, treatment, and 
uses of any alloy steel. Always feel 
free to consult with them. And 
please remember, too, that Beth- 
lehem can furnish all AISI standard 
analyses, as well as special-analysis 
steels and the full range of carbon 
grades. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA 
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Decompression Dangers in Space Viewed 


Los Angeles— Hypoxia will be the 
greatest danger in decompression in 
biosatcllites, and provisions must be 
made for supplying the biologic passen- 
ger) to survive, Eugene Konccci of 
Douglas Aircraft's Tulsa Division told 
the American Rocket Society. 

Papers dealing with many facets of 
space flight were presented to sessions 
of a semiannual meeting of the Ameri- 
can Rocket Society here, with attend- 
ance at the gathering reaching approxi- 
mately 1,600 persons. 

Open sessions dealt with guidance of 
space vehicles, flight dynamics of space 
vehicles, biosatellites and data on space 
gained from the International Geo- 
physical Year. Other papers dealt with 
physics of fluids, test instrumentation, 
management of experimental engineer- 
ing projects, liquid rocket and ramjet 
handling and testing, operations re- 
search applied to experimental engi- 
neering. Classified sessions dealt with 
missile launching operations and rocket 
engine systems. 

Decompression Events 

Konccci presented a paper on decom- 
pression events in biosatellites, cover- 
ing the many effects of decompression, 
and the ways in which it occurs. 

Best cabin, according to Konccci, is 
one providing "ideal environment”; 
that is, a good approximation of earth 
conditions in regard to pressure, tem- 
perature, gaseous composition of atmos- 
phere and humidity. He termed this a 
"homeostatic” cabin. 

Cabin decompression may be acci- 
dental, caused by exhausted atmosphere 
supply, mechanical failure, leaky seals, 
structural leaks or collision damage. In- 
tentional decompressions may be ef- 
fected to explore the outside of the 
cabin, perform repair work, transfer 
logistic supplies or to deal with emer- 
gency conditions such as formation of 
noxious or toxic gases. 

In many cases, experiments showed 
that the time span of most decompres- 
sion events outside of catastrophic fail- 
ure or collisions, will be long enough to 
allow the biologic passenger to take ac- 
tion against hypoxia by either donning a 
suit, increasing pure oxygen content of 
atmosphere to sustain oxygen pressure 
in lungs required to stay conscious or 
alive, or by use of airlock. Also, provi- 
sions must be made against the passen- 
ger being blown out of the cabin in 
cases such as have happened with air- 
liners which suffered window or door 
loss, leading to use of restraints of some 
sort under all conditions. 

Dangers of meteor showers and their 
effects on the cabin were investigated 


at length, with conclusions that they 
pose a definite hazard for extended 
space trips, with dual effects of erosion 
and puncture. Konccci suggested use of 
glass fiber bottles to carry emergency 
oxygen supplies to reduce weight, take 
advantage of shatterproof qualities and 
low leak rate. 

Dvsbarism also will play a part in 
survival after decompression events, 
Konccci said, with proper physical con- 
ditioning playing an important part in 
performance of biologic passengers after 
the event. 

Safety aspects recommended by 
Konecci included multiple wall and 
meteor bumper construction, self-seal- 
ing techniques, detection of leaks, 
warning human occupants, reserve high 
pressure gases (including oxvgen) to de- 
lay decompression, use of full pressure 
suits, personnel training to emergency 
conditions, such devices as compart- 
mentation, recompression chambers, 
pressurized seats or bunks, pressure bag, 
repair kits for sealing leaks. 

Following Konecci’s presentation, 
discussion arose on whether the best 
procedure will be to put the man in 
space in less than ideal environment 
(i.e. in pressure suits with reduced 
cabin pressures such as 27,500 ft. level), 
or to provide the ideal environment and 
try to retain it. Engineering aspects of 
providing the ideal environment were 
brought up including the weight 
penalty. 

Also discussed was the possibility of 
providing the environment according 
to the mission; that is, better environ- 
ment for longer missions. 

Selection of biosatellitc crews will be 
based according to criteria in a paper 
presented by D. W. Conover and E. N. 
Kemp of Convair San Diego, not on 
sending a man into space per se, but 
on sending highly capable people 
into a private world that is as good 
a substitute for their normal world as 
possible. 

Crew selection for early biosatellites 
will differ greatly from crew selection 
for later satellites and extended space 
voyages, two papers indicated. Crews 
already have been selected for first 
ventures such as the X-l 5, as an evolu- 
tionary proposition of the right man 
being at the right place at the right 
time. Later however, this will change, 
paper indicated. 

A second assumption was that early 
flights will be orbital and from a week 
to a month in duration. 

Third assumption was that spherical, 
recoverable manned satellite has a high 
probability of being an early vehicle con- 
figuration. 

Fourth assumption was that early 


crew sizes would be three or fewer 
people. 

Paper indicated that many things will 
influence crew selection according to 
mission; i.e., persons with characteristics 
suitable for early solo trips may not be 
amenable to trips as members of mul- 
tiple member crews. 

Some selection criteria included; 

• Typical reaction to drugs, such as anti- 
biotics. antihistamines, tranquilizers and 
such; crew members may have to be 
their own doctors. 

• Detailed tests for emotional stability, 
autonomic responsiveness. 

• Vestibular system responses. 

• Air pressure response. 

• Tonometric measurement of varia- 
tions in relationship of pressure within 
the eye and time separating high G 
blackout and unconsciousness. 

• Tolerance to accelerations. 

• Thermal reactions. 

In addition to these physiological 
criteria, interplay of other factors which 
in themselves might affect performance 
or which in turn may affect physiolog- 
ical reactions which again in turn affect 
performance, will have to be thoroughly 

Litton Space Chamber 

Use of Litton Industries’ space 
chamber for investigations of various 
space flight phenomena were outlined 
bv Siegfried Hansen, Litton director of 
research. Chamber has had additional 
facilities incorporated since it originally 
was put to use (AW Oct. 14, p. 62). 
Among these are a 17 cu. ft. unin- 
habited chamber which originallv was 
built before the large chamber and used 
to check components of chamber suit. 
It now has been connected with the 
main chamber, although it retains its 
own pumping facilities and can equal 
the altitude performance of the large 
chamber either operated with it or 
alone. Small chamber can be brought 
to altitude or depressurized at will, also 
connected or disconnected from main 
chamber. Small chamber can be used 
as an airlock to pass into the main 
chamber objects which can fit within 
the 6-in. dia. connecting line and valve. 

Another facilitv which will be added 
is an airlock which will permit at-will 
entrance and exit from the eracuated 
main chamber by the pressure-suited 
experimenter, to enhance over-all flexi- 

Aniong projects under way or forth- 
coming are investigation of friction 
phenonema in a vacuum, determina- 
tion of effects of altitude on small ex- 
plosive primers such as are used to 
initiate final stages on multi-stage 
rockets, tests of a 1,000 lb. magnetic 
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BRISTOL: Power for the Wings of the World — No 3 




WORLD’S DESIGNERS 
SPECIFY ORPHEUS POWER 

in fighters, strike aircraft, executive transports, and trainers 



Orpheus-powered Taon 
holds world speed record 
lor 1,000-km closed circuit 

The Bristol Orpheus goes from strength 
to strength. Now, an Orpheus-powered 
Breguet 1001 Taon holds the world 
speed record for the 1,000-km closed 
circuit. The Taon averaged 649.7 mph. 
This French fighter is one of the in- 
creasing variety of aircraft for which 
the Orpheus is specified. 

The current Orpheus 3 is rated at 
4,850 lb and has the outstanding 
thrust/weight ratio of almost 6:1. The 
Orpheus 4, the trainer version, is rated 
at 4,230-lb thrust; it is designed for 
the lowest possible fuel consumption 
and long life between overhauls. 

Dimensions Orpheus3 : Length 75.5 in 
Diameter 32.4 in. 


Most advanced turbojet 

Orpheus development continues. The 
latest version, the Orpheus 12, has a 

still higher power/weight ratio, giving 
6,810-lb thrust dry, over 8,000-lb with 
Bristol simplified reheat. 

Versions of the Orpheus power — or 
are specified for — the following air- 


Llghtwelght fighters/strike aircraft 



Lookhood CL-329 Jetstar* - US 


Folland Gnat Trainer - OK 

Fuji TIF 2 Japan 

Fiat G 91 T - - - - ITALY 

North American Model 249 - - - us 



•Production versions of the Jetstar and 
Model 249 are being offered with Wright 
TJ 37 engines. The TJ 37 is a derivative 
of the Orpheus, jointly developed by 
Bristol and Curtiss- Wright. 

BRISTOL 


Aero -Engines 

BRISTOL AERO-ENGINES LIMITED - ENGLAND 
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ROLLS-ROYCE DEVELOPMENTS 

Air Cooled Turbine Blades in Service 


The latest Rolls-Royce Avon turbo jet engines in 
squadron service have air cooled turbine blades. 
This feature permits the use of higher gas tempera- 
tures, giving an increase in thrust per pound of 
engine weight, without affecting blade life. 

The proving of this advanced feature in 
squadron service has established its basic reliability 
and air cooled turbine blades will be incorporated 
in the later marks of Rolls-Royce turbo jets and 
prop-jets for civil air transport. 


—another technical advance in 

ROLLS-ROYCE 

G4S TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 


quircd to permit operation in liigli 
vacuum without overheating. 

Work also has been conducted with 
electron guns and beams against targets 
on bench-mounted facilities, with vary- 
ing shields and other equipment re- 
placeable for continued or changed ex- 
periments, without having to reduce 
altitude and open chamber between 
experiments. 

Aeromedical space experiments also 
will be carried out in the chamber, in- 
cluding test of X-15 pressure suit. A 
complete medical instrumentation in- 
stallation is provided in chamber suit 
to keep track of inhabitant’s condition, 
currently a safety measure, but also 
very useful for varying experiments. 

In describing a program for space 
biological experiments. Cnulr. George 
Hoover of Office of Naval Research 
dwelt on the main capability of, and 
reason for man’s being in space, namely 
his decision-making ability when faced 
with unexpected events. He indicated 
that the best environment for man 
would be that which best enabled him 
to make decisions. 

Behavior Studies 

Investigations of any man to go into 
space. Hoover said, should include a 
thorough checkout of his everyday be- 
havior, how well he makes everydav 
decisions in all matters and under afl 
conditions, and factors which influence 
his emotional stability and psychological 
makeup, both extremely important in 
space flight. 

Hoover’s paper also contributed to 
the decision of whether the space 
cabin and/or environment should be the 
ideal (terrestrial) one or a compromise. 
Hoover urged the ideal environment, 
providing the man with the same en- 
vironment he has on earth in relation 
to physiological aspects such as pressure, 
temperature and humidity. 

Program for environmental studies 
should be divided into three parts. 
Hoover said: those of determining re- 
quirements for creating a proper en- 
vironment, maintenance of the environ- 
ment and control of the environment. 
Assumptions to be made are that the 
objective is not to find out what hap- 
pens to man when exposed to space 
but rather to create an environment 
within which he can operate in space, 
that man must have maximum use of 
all his senses in order to operate 
efficients, that man cannot be com- 
promised in order to make up for 
deficiencies of engineering design or 
state of the art. 

Hoover emphasized that the reason 
for a biological program is to determine 
how to permit man to operate in space, 
where his prime function is to make 
decisions based on the assumptions 
being reasonable. Hoover says that 


these things cannot be tolerated: 

• Any radiation in excess of what is 
encountered on earth. 

• Weightlessness. 

• Emotionally stressed environment. 

• Doubtful escape system. It must be 
adequate under all circumstances. 

Key to the entire problem. Hoover 
feels, is stating the problem clearly be- 
fore attempts are made to solve it. 

Radiation field at altitudes above 700 
mi. discovered by Explorers I and III 
could be composed of a plasma of free 
electrons or protons, a technical session 
of the American Rocket Society semi- 
annual meeting here was told by Dr. 
J. A. Van Allen of the State University 
of Iowa. 

Van Allen said that if the radiation 
were made up of photons the energy 
level discovered at altitude probably 
could not be dissipated before reaching 
lower altitudes with greater intensity 
than has been observed at perigee of 
the orbit. If it is electrons, the satellite 
Geiger counters are probably measuring 
X-rays generated by their passage 
through the satellite shell. Van Allen 
surmises that the plasma is closely re- 
lated to geomagnetic storms and the 
soft radiation detected by sounding 
rockets in the auroral zone. 

Plasma shell is believed to be thicker 
at the equator than at the poles but no 
data has been found which is good 
enough to use for a firm estimate of the 
altitude of the top of the shell. Rough 
calculations indicate that the radiation 
may be strong enough to cause a sig- 
nificant amount of heating of the upper 
atmosphere. Van Allen indicated that 
studies would be made to determine 
how much atmospheric ionization, light 
and radio noise would be produced 
under various assumptions as to the 
nature of the radiation. 

Results of a study of mass transfer 
cooling of a blunt nosed body in hvpcr- 
sonie flow by injection of a combustible 
gas into the boundary layer were de- 
livered to a technical session by George 
W. Sutton of General Electric Co. Rate 
of injection of a gas into the boundary 
layer to hold a given rate of surface 
heating can be decreased if molecular 
weight of the gas is decreased. This 
makes hydrogen attractive but its com- 
bustibility raised questions which could 
not be answered out of existing knowl- 
edge. Sutton concluded that there is 
still a need for further investigation. 

Temperatures in a hypersonic shock 
layer are between 4.000K and 8.000K. 
Forcing of a cool gas through a porous 
skin and into the laminar boundary 
layer acts in two ways to cut heat trans- 
fer into the skin: 

• It thickens boundary layer, reducing 
temperature gradient within it and cub 
energy flux to surface. 

• Enthalpy increase of gas flowing 
through porous skin absorbs part of 
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Lacrosse Nose Cones in Production 


limited since the flash-back mechanism 
is likely to be different; since the liquid 
must evaporate before combustion can 
begin, it probably would not occur in 
the boundary layer. Hvpcrgolic fuel-oxi- 
dizer combinations could not be pre- 
mixed unless the chemical reaction time 
was long enough to allow the propel- 
lant to enter the combustion chamber 
before actual combustion begins. 
Chemical reaction should not be too 
troublesome with any gaseous propel- 
lants except gaseous fluorine. 

The authors concluded that flow 
conditions in the injector inlet control 
flash-back from the chamber to the 
mixing vessel. Critical velocity gradient, 
a measure of the flash-back tendency, 
is affected adversely by heating of the 
injector tip. Use of pure oxygen envel- 
ope may minimize flash-back by cooling 
tip or bv preventing flame propagation 
in the low energy boundary layer. 
Chambers of pre-mixed propellant en- 
gines had unusually small characteristic 
lengths. 


Solar Aircraft Co. is building nose cones for Martin Lacrosse guided missile at its San 
Diego, Calif., plant. Weapon is a close and general support missile designed for support 

built for U. S. Army and the Marine Corps. Testing is conducted at the Martin Co.'s 
Orlando, Fla., facility. Lacrosse is an all-weather missile powered by a solid fuel rocket 
motor and has an ove'r-all length of 19.2 ft. Components of the missile's system include the 
launcher and a guidance system. Elements arc mounted on standard Army and USMC 
mobile carriers. Missile can be fitted with numerous types of warheads to diversify fire- 
power on its surface-to-surface mission. Solar Aircraft also constructs major assemblies for 
Atlas 1CBM, Navy's Polaris and Army's Jupiter 1RBM missiles. 


energy flux which might otherwise go to 

Sutton's analysis indicates that with 
a small injection rate, combustion of the 
gas may cause temperatures higher than 
the ordinary stagnation temperature. 
With larger injection rates the flame 
front is pushed away from the surface 
and only a fraction of the combustible 
gas reaches the reaction zone where 
enough oxygen exists to support com- 
bustion. A given wall temperature can 
be maintained by using a larger flow 
rate than would be used with non- 
combustible gas. The proportional dif- 
ference in flow rate needed with com- 
bustible and non-combustible gases 
decreases as the injection rate of each is 
increased to maintain a smaller given 
ratio of surface temperature to stagna- 
tion temperature. 


Selection of Gases 

Selection of gases with slower reac- 
tion rates also acts to lower the percent- 
age of combustion heat transferred back 
into the surface because most of the 
combustion takes place at the edge of 
the boundary layer. Most of the gas is 
convected downstream and does not 
take part in the reaction. 

Loren E. Bollinger and Rudolph 
Edse of Ohio State University told a 
Rocket Society audience that pYe-mixed 


bi-propellants offer improved rocket per- 
formance because they reduce size and 
weight of combustion chamber. Main 
disadvantage is the existence of a gase- 
ous or liquid explosive between the mix- 
ing vessel and the combustion chamber. 
It is possible for the flame to flash-back 
through the mixture to the mixing ves- 
sel with catastrophic results. 

The authors showed that flame sta- 
bility is reduced in a cylindrical in- 
jector tube when the laminar sublayer of 
the turbulent boundary layer becomes 
heated because of inadequate injector 
cooling. 

Ohio State experiments show that 
pre-mixed gaseous hydrogen and oxygen 
can be used as a propellant with 
chamber pressures from 200 to 350 psia. 
and a mixture ratio ranging from stoich- 
iometric to very fuel-rich. An envelope 
of unmixed oxygen was injected around 
the fuel mixture to present flash-back. 
Gaseous fuels were used in the experi- 
ments despite their limited practical 
value because of their relative ease of 
handling. Because of the difference in 
freezing and boiling temperatures it is 
difficult to pre-mix liquid hydrogen and 
liquid oxvgen. The oxygen tends to 
crystallize’ out of the mixture and ignite 
violently due to friction heating. The 
authors concede that extrapolation of 
their data to liquid propellants may be 


Attitude Control 

An attitude control system for space 
vehicles was introduced by Walter 
Haeussermann of Army Ballistic Mis- 
sile Agency. The system would use a 
d.c. motor and flywheel to control ro- 
tation about each of the three axes of 
the vehicle. Control signal would be 
derived from a sun sensor, and infrared 
horizon sensor, a supervised gyro or a 
manual control. Acceleration of fly- 
wheel in one direction would rotate 
vehicle in the opposite direction. In 
order to avoid large constant friction 
losses, the initial angular impulse would 
be almost completely compensated by 
an expulsion or thrust device controlled 
bv flywheel speed. 

Stability of svstem loop could be im- 
proved bv feed back of flywheel velocity 
or first derivative of the input attitude 
signal. It can be expected that after 
some time, flywheel speed will be re- 
duced by eddy current damping if the 
vehicle travels through magnetic fields. 

Haeussermann laid down five major 
requirements which a three-axis altitude 
control for a space vehicle must meet: 

• Ability to compensate for high an- 
gular impulse exerted by last separation 
process. 

• Responsiveness to automatically as 
well as manually generated control sig- 

• Durability equal to the demands of 
continuous operation. Lifetime of the 
control system should at least equal to 
the lifetime of the space v ehicle. 

• Must be capable of operating con- 
tinuously. 

• Must draw minimum power. In small 
satellites it should be capable of oper- 
ating on solar batteries, and in large 
ones should be capable of operating on 
nuclear source. 
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MISSILE ENGINEERING 


High Energy Solid Fuels May be Hybrids 

By Michael Yaffec 


Fuel chemists have broken through 
the bond energy limitations of the con- 
ventional CHON (carbon-hydrogen-oxv- 
gen-nitrogen) systems and, for the first 
time since World War II. solid rocket 
propellants show signs of making signifi- 
cant gains in energy content. The 
chemists have set a specific impulse of 
300 as their goal and arc confident that 
thev can attain it within five years. 

First batches of the new propellants, 
with specific impulses close to 270, will 
start coming out of the processing vats 
before then, probably within two or 
three years, possibly in time for the first 
Polaris models. 

Called hybrids, these basically will be 
stock solid propellants, either double- 
base or composites, in which some of 
the carbon atoms are replaced by a light 
metal, probably boron. 

The trend, however, is toward true 
hybridization in composition. Eventu- 
ally, the new solid propellants will 
possess characteristics of both the 
double-base and composite propellants. 
Theoretically, the hybrids can evolve 
from either family; but, in all cases, 
their actual parentage will be com- 
pletely masked by modifications. 

The advent of the new high energy 
hybrids is considered one of the greatest 
advances in the development of solid 
propellant chemistry. It could weigh 
the liquids-vs.-solids balance heavily in 
favor of the latter; at the least, it prom- 
ises to redefine the whole conventional 
solid combustible complex. 

Both composite and double-base pro- 
pellant producers are excited about it. 
Each believes he has an inherent advan- 
tage over the other in the race to pro- 
duce the new, higher energy solids. 
They are moving rapidly forward with 
plans to prove it. 

• In Bacchus, Utah, Hercules Powder 
Co. is starting construction of new re- 
search, development and production fa- 
cilities for double-base propellants. 
Company hopes to have the first units 
operating before the end of the year. 

• In Marion, III., Olin Mathieson 
Chemical Corp. is going into the second 
year of a scheduled four-year, S3-mil- 
iion expansion of its Ordill double-base 
facilities. Both Olin Mathieson and 
Hercules are paying for these projects 
out of their own corporate pockets. 

• In Niagara Falls, N. Y„ Olin Mathic- 
son, apparently in an effort to protect 
both research flanks, is pushing ahead on 
the development of its recently an- 


nounced (AW May 19, p. 29) solid 
boranc composite propellant. 

• In Pittsburgh, Pa., Callerv Chemical 
Co., the first company to disclose that it 
had a solid borane fuel under develop- 
ment, is continuing this work. More 
recently, Callerv signed an agreement 
with Thiokol Chemical Corp., opening 
the wav for the latter's participation in 
this program. 

• In Dcnvillc, N. ]., Reaction Motors, 
a post-agreement acquisition of Thiokol, 
is continuing its research and develop- 
ment on a solid borane fuel under an 
Air Force contract. 

Originally, this was a prime Reaction 
Motors contract; and Olin Mathieson, 
until recently a major stockholder and 
working partner of Reaction Motors, 
was engaged on one phase of this pro- 
gram as a subcontractor. 

Now, the Air Force has rewritten Re- 
action Motor's solid borane contract, 
which in addition to research and devel- 
opment calls for a major increase in 
production over past programs, and 
named Thiokol as the prime contractor. 
Within the Thiokol complex, however. 
Reaction Motors Division will continue 
as the major contractor on this program. 
Other Thiokol divisions will participate 
in the program, and Reaction Motors 
plans to subcontract at least one phase 
of this program to Callery. 

As plans for the solid borane fuel 
now stand, Reaction Motors Division 
will carry out the major share of research 
and development; Elkton Division will 
do some research; Redstone Division 
will do research, propellant processing 
and testing work; Trenton Division will 
do research and production: and Cal- 
lerv, under this subcontract, will also 
do production. The Air Force contract 
docs not cover anv work on the oxidizer 
part of the propellant. 

• At Dcnville, Elkton, Huntsville and 
Trenton. Thiokol is pushing hard, un- 
der another program, the development 
of advanced oxidizers. Purportedly, 
these new oxidizers will increase tlic 
performance of all solid propellants. 
But it is the new high energy hybrids 
that is giving this program its greatest 

• In Sacramento, Calif., Aerojet-Gen- 
eral Corp., which has tied in with 
Stauffer Chemical for future develop- 
ment of borancs, is actively investigat- 
ing numerous approaches to high energy 
hybrids and hopes to have at least one 
solid ready to roll in time for the 

There are a number of reasons, both 


scientific and business, behind this burst 
of activity in the solid propellant field. 
Some stem from a scientific substruc- 
ture; others are based simply on sound 
business practice. In general, the rea- 
sons vary from one producer to the 
irext. But there is one very important 
consideration that is common to all the 
current endeavors and that is the need 
of the military for higher energy solid 
rocket propellants. It is second in im- 
portance only to the demand for stor- 
able liquid propellants. 

The last significant advance in the 
specific impulse of solid propellants 
occurred during World War II. At this 
time, Allegany Ballistics Laboratory, 
operated for the Navy by Hercules, 
started producing double-base propel- 
lants with a specific impulse of 235 
(delivered) or 245 (calculated theoreti- 
cal). This was considerably higher than 
the I,„ of the solid propellants that 
were being imported from England. 
It is also close to the maximum theo- 
retical specific impulse attainable with 
the conventional CHON (carbon-hy- 
drogen-oxygen-nitrogen) molecular net- 
work that, until now, has been the 
chemical base for both composite and 
double-base propellants. And, contrary 
to some reports, none of the actual 
delivered specific impulses of today's 
solid propellants has moved much be- 
yond this World War II mark. 

Specific impulses aside, the over-all 
performance of solid propellants, of 
course, has advanced significantly in the 
past decade. Propellant producers have 
icarncd how to formulate ballistic prop- 
erties more effectively. They have greatly 
improved handling and processing tech- 
niques. 

Allegany Ballistics Laboratory, for 
example, developed a plateau type of 
double-base propellant in which the 
sensitivity of the burning rate and, 
hence, the performance to temperatures 
and pressures was greatly reduced. The 
manufacturers hare increased batch-to- 
batch reproducibility; developed case 
bonding; improved thrust level control; 
and, most important, have learned how 
to produce large solid grains such as 
Thiokol's new 10-ton solid propellant 
engine. 

But throughout all this, the energy 
capacity or specific impulse of the solids 
has stayed fairly constant. And it is 
this barrier that all the producers are 
now eager to crack. 

In conventional propellants, the en- 
ergy derives from the breaking of the 
valence bonds which hold the different 
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HOW HONEYWELL HELPED 


VANGUARD I ACHIEVE 


A NEAR-PERFECT ORBIT 


P utting a satellite into a long-lived orbit is somewhat like 
threading a needle's eye— with the needle up in the sky. Van- 
guard not only had to hit this hypothetical needle's eye but go 
through it at the correct angle. 

Utilizing no signals or impulses from the ground, Vanguard 
accomplished this superb feat. Did it with its own powerful 
rocket engines controlled for most effective utilization by its own 
complex assemblage of components and systems. The Martin 
Company, prime contractor, designed and built the Vanguard 
rocket for, and under the close supervision of, the Naval Research 
Laboratory. 

Vanguard's vital space reference system was Honeywell's con- 
tribution. And it was this precise system that, in conjunction with 
the autopilot, (1) guided Vanguard in the proper flight path, and 
(2) pitched Vanguard at various angles necessary to achieve 
near-perfect orbit— so nearly perfect that experts estimate the sat- 
ellite will remain in orbit up to 200 years. 

The turn was accomplished as the diagram at left shows. 
The total turning angle was achieved within 1% of the angle 
planned. 

The Inertial-type Guidance System, used in Vanguard, is an 
adaptation of Honeywell’s True Inertial System which enables a 
missile to know where it is — and where it is going— by remember- 
ing where it started from. Such systems provide non-jammable 
guidance beyond the reach of radio or radar. 

Inertial Guidance is another ex- 
ample of Honeywell's continuing 
contribution to space research. If you 
have problems in the design of sys- 
tems or components for missiles and 
aircraft, call or write Honeywell, Mili- 
tary Products Group, 2753 Fourth 
Avenue South, Minneapolis 8, Minn. 
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atoms in the propellant molecule to- 
gether. More specifically, the useful 
energy available for propulsion as a re- 
sult of chemical combustion is equal to 
essentially the difference between the 
bond energies of the reactants (fuel and 
oxidizer) and the bond energies of the 
combustion products. In the following 
equation (a much simplified representa- 
tion of the combustion of a carbon com- 
pound <to produce carbon dioxide and 
energv, for example: 

-C-C- 4- 2 (0 - 0) -» 2 (0 = C = 0) 

It takes 137 kcal of energy per mole- 
cule to break the carbon-to-earbon bond 
and two times 117 kcal to break the two 
oxygen-to-oxvgen bonds. This, in effect, 
means that 371 kcal of energy was to 
be put into the reaction to get it to bum. 
However, each molecule of carbon di- 
oxide that is formed liberates 512 kcal 
of energy. In this case, 1,024 kcal of 
energy is released, producing a net 
useful energy balance of 653 kcal. (The 
actual determination of useful energy is, 
of course, much more involved.) 

The goal for the propellant chemist 
then, at least as far as this aspect of the 
problem is concerned, is the develop- 
ment and utilization of fuels and oxi- 
dizers which have very weak bond en- 
ergies but which, upon combustion, will 
form reaction products with very strong 
bond energies. So far, this approach 
has concentrated on the fuels, particu- 
larly upon the replacement of the car- 
bon atoms with light metallic elements. 
The difference between the bond en- 
ergies binding carbon atoms in the 
reactants and those binding it in the 
combustion products is not so great as 
the bond energy' differences attainable, 
say, with boron, and many chemists 
consider this limiting energy of the 
carbon bond the greatest single block 
to the development of high energy 

There is, however, another important 
factor in determining specific impulse 
and that is molecular weight of the com- 
bustion products. Actually, specific im- 
ulse depends on a number of factors, 
ut the combustion chamber temper- 
ature (which is wholly derived from the 
above mentioned bond energy balance) 
and the molecular weight of the ex- 
haust products are the dominant ones. 

The second major goal, then, is the 
development of propellants which give 
low molecular weight combustion prod- 

Thcre are almost as many ways of 
teaching these two goals as there are 
producers trying to make high energy 
solid propellants. And no matter which 
route they take, said Dr. Lyman G. Bon- 
ner, director of development of Hercu- 
les Explosives Dept., the manufacturers 
will eventually arrive at the same place, 
namely at hybrid solid propellants. It 
is just that it will undoubtedly take some 



longer than others to get there, he adds. 

For the double-base producers, there 
are three possible approaches: the addi- 
tion of a non-integrated fuel; the addi- 
tion of a separate oxidizer; and the sub- 
stitution of some other polymer, in 
total or in part, for the nitrocellulose. 
At present, the double-base manufac- 
turer, like the composite producer, is 
concentrating on the addition of non- 
integrated fuels. Top current candi- 
dates are the light metals from the 
upper left corner of the periodic table; 
namely, aluminum, beryllium, boron, 
lithium, magnesium and sodium. 

Primary purpose of the metals is to 
raise the combustion temperature. They 
can be added either mechanically or 
chemically. The mechanical approach 
is simpler. It consists of mixing the 
metal, usually in powder form, into the 
propellant batch before casting or ex- 
trusion. In the case of the chemical 
approach, the metal molecules have to 
be linked onto the fuel chain. The 
method of addition makes a slight dif- 
ference in the combustion temperature 
but none in combustion products. 

Tire composite producers are also 
very much interested in this approach. 
But it is in this area of non-integrated 
fuels that the double-base people claim 
to have a big advantage due to the 
physical and chemical properties of 
their propellants which, they say, arc 
inherently more favorable to the addi- 
tion of metals. 


Made up of nitrocellulose and nitro- 
glycerin, this double-base propellant is 
essentially an organic plastic. Inorganic, 
non-plastic materials such as the light 
metals, provided they are compatible, 
can be added to the double-base system 
in fairly large amounts before the over- 
all plasticity of the mixture diminishes 
to the point where the compound can 
no longer be cast or used as a propellant 

In the composite propellants, on the 
other hand, inorganic, non-plastic oxi- 
dizers such as ammonium perchlorate 
already make up most of the mixture. 
The addition of appreciably more non- 
plastic material, say in the form of 
lithium, the double-base makers con- 
tend. will seriously impair the physical 
properties of the composites. 

Not so, say the composite producers. 
In fact, the double-base propellant is at 
a disadvantage, they claim, because it 
lacks the versatility of the composites 
in which the complete binder can be 
comparatively easily changed or modi- 
fied to obtain more energy. Moreover, 
Reaction Motor’s Edward De Lanev 
points out, there is an optimum amount 
of metal that can be added to either 
system to obtain the maximum energy 
boost, and this optimum amount falls 
within the toleration limits of the 
composites. 

Other Factors 

The problem, however, is not that 
simple. The total ingredients in a pro- 
pellant must add up to 100%. This 
means that if metals are added, some- 
thing must be subtracted. 

If the composite chemist tries to sub- 
stitute the metallic fuel for part of the 
oxidizer, which constitutes up to 80% 
of composite propellants, he will be left 
with a fuel rich mixture. 

If the fuel, which doubles as the 
binder, in composites is partially re- 
placed by metals, then the mechanical 
properties of the grain will suffer, mak- 
ing the processing more difficult al- 
though not necessarily impossible. 

One way to get around this, of course, 
is to integrate-that is, add chemically- 
the metal fuel into the binder molecule 
This is what the composite chemists 
are now trying to do. But, as pointed 
out, this is a more difficult task than 
simple mechanical mixing. 

In addition, chemical linking se- 
verely limits the composite producer’s 
choice of metal additive. If a metal is 
to be incorporated in the fuel-binder 
network, it should have multivalence 
(the degree of combining power; carbon 
has a valence of four) in order to com- 
bine with more than one other atom 
and so extend the binder chain. (This 
is essential if the binder is to remain 
plastic and, thus, effective.) 

Tin’s requirement rules out, at least 
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tcmporarilv, lithium and sodium which 
have a valence of one. Left arc beryl- 
lium and magnesium, each with a 
valence of two, and boron and alumi- 
num, which each have a valence of three. 
(Silicon, with a valence of four, might 
be another possibility depending on 
what it can be hooked up with.) Bcrvl- 
lium has great potential but, for the 
present, must defer to boron which is 
more readily available, easier to process 
and somewhat less toxic. Magnesium 
is of interest, but the chemists prefer 
aluminum which gives them an extra 
valence for only a slight gain in weight. 
The choice of metallic fuels for com- 
posite propellants then boils down to a 
decision between boron and aluminum 
(assuming that the metal is to be added 
chemically). Currently, boron appears 
to be the heavy favorite because of its 
comparatively light weight. 

At the same time, however, there are 
many propulsion people who feel that 
the factor of physical addition is over- 
played and that the ensuing impairment 
of mechanical properties is not serious. 
Aerojet, among others, is actively ex- 
ploring the potential of aluminum. And 
there are fuel chemists who arc inter- 
ested in lithium which is the lightest 
in weight of all the metals. 

There are other routes to high energy 
solid hybrids. The more important of 
these go bv uav of the oxidizer. 

One of the most interesting ap- 
proaches, for example, involves the ni- 
tration of the fuel-binder polymer in 
composites. Under study at Aerojet, 
this, in effect, makes the oxidizer com- 
ponent an integral part of the fuel mole- 
cule, thereby bringing the composition 
of the composite closer to that of the 
double-base. This has two effects. It 
makes the composite more stable. More 
important, it reduces the amount of 
oxidizer that must be added in the 
form of inorganic, nonplastic com- 
pounds such as ammonium perchlorate. 
This could do much to smooth the way 
for the mechanical addition of the light 
metals mentioned above. In effect, the 
inorganic metal fuel would replace that 
part of the inorganic oxidizer that had 
been integrated into the organic fuel- 
binder network, resulting in increased 
energy with no impairment of the 
grain’s mechanical properties. Report- 
edly, Aerojet has been successful in its 
efforts to incorporate oxygen groups in 
the polyurethane molecule, improving 
its fuel characteristics without hurting 
its binder value. 

The analogue of this for double-base 
propellants, the addition of separate in- 
organic oxidizers such as ammonium 
nitrate, offers nothing in the way of 
an energy gain. Double-base propel- 
lants already have energetic oxidizer 
components, and generally the addition 
of external oxidizers-as is done in dyna- 


mite, JATO units, and starter cartridges 
-actually tends to lower the energy of 
the double-base system. 

But the double-base producers, as 
well as the composite manufacturers, 
arc very much interested in new, high 
energy oxidizers that can be made into 
polymers. Like the liquid propellant 
people, both solid groups see fluorine 
as the ultimate, high energy oxidizer. 
Fluorine far outshines oxygen as an ox- 
idizer with most fuels, except those 
high in carbon content. It is particu- 
larly good with the metals. Thus, as 
the trend toward the replacement of the 
carbon in fuels with metals grows, the 
need for fluorine will follow closely. 

Moreover, fluorine polymers are al- 
ready commercially available. (Teflon 
and Kcl-F are the names of two series 
of fluorocarbon plastics that have been 
on the market for a number of years). 
These demonstrate that fluorine can be 
produced in polymeric form. Unfor- 
tunately, however, existing fluorine 
polymers are extremely low energy sys- 
tems— in fact, they arc generally adver- 
tised on the basis of their inertness. 
And it may be another five years before 
someone synthesizes the first high en- 
ergy fluorine polymer. 

A specific impulse of about 245 sec. 
is the highest that chemists have been 
able to come up with for any working 
CHON solid propellant. With the new. 
high energy, solid hybrids, the highest 
specific impulse the chemists can hope 
to achieve is somewhere between 300 
and 325 see., since some intrinsic energy 
is irrevocably lost in tying the mole- 
cules into the solid state. 

But this is high enough to satisfy 
most of the solid propellant producers; 
it represents a significant gain over 
present day propellant performance; it 
is more than enough to meet all cur- 
rently foreseeable military missile needs. 

Most solid propellant producers are 
sure they can reach this goal. Right 
now, of course, no one knows exactly 
how he is going to get there. But that 
doesn’t matter as long as everyone has 
a good idea of the general direction. 
And the general direction, most chem- 
ists agree, is toward metal fuels and 
polymeric fluorine oxidizers. 

The thine to do. Dr. Bonner says, is 
to start with the technology and mate- 
rials now available. For both the com- 
posite and double-base propellant pro- 
ducers, this means the addition of light 
metals to present mixes, a step which 
many of them already have taken. 

The next step will entail a substantial 
substitution of the metal atoms for the 
carbon atoms in the fuel molecule. To 
accomplish this, the composite chemist 
will probably have to link the metal 
atoms to the fuel chain chemically or 
incorporate an oxidizer group in the 
fuel molecule and thereby substitutes 


the metal fuel for the displaced oxidizer. 

Eventually, in both the double-base 
and composite propellants, the inor- 
ganic, non-plastic metals will com- 
pletely replace the carbon. At this point, 
double-base propellants as such will 
have disappeared, and the composite 
propellants will be left without a binder 
to hold the grain together. 

One way to preclude this will be to 
develop a non-carbon fuel polymer in- 
corporating the metal. A better method 
-i.e., one with a greater energy poten- 
tial-will be to develop a high energy 
oxidizer polvmer based on fluorine. 

Ideally, of course, the near-perfect 
propellant combination, from the en- 
ergy aspect, for solids, as for liquids, 
would be the combination of hydrogen 
and fluorine. But producing either of 
these elements in a pure, solid state is a 
physical impossibility. The next best 
thing, of course, is to come as close to 
the ideal as chemically and physically 
possible, in other words, a fuel combin- 
ing the maximum amount of hydrogen 
with the minimum amount of other 
elements needed to produce a solid state 
and an oxidizer with the maximum 
amount of fluorine combined with the 
least amount of other elements required 
to form a solid polymer. 

In practical or attainable terms, it 
boils down to light metal hydrides, very 
likely lithium hydride or boron hydride, 
and a polymeric oxidizer containing 
fluorine, oxygen and nitrogen. This 
then, is what many chemists sec as the 
ultimate solid propellant. It won’t look 
much like any of today's solid combina- 
tions; but it will, they are confident, be 
good enough to develop a specific im- 
pulse of 300 sec. 

Advanced Nose Cone 
Developed for Polaris 

Sunnyvale, Calif.— Lockheed Missile 
Systems Division, prime contractor and 
missile systems manager for Navy’s 
Polaris fleet ballistic missile, has de- 
veloped an advanced, highly-refined 
nose cone. Development was made 
after numerous proving flights with 
"Polaris. Junior Grade,” a six-ton bal- 
listic rocket based on the Air Force’s 
X-17 test vehicle, but modified to pro- 
vide more advanced data for re-entry 
bodv design for Polaris. Goal of the 
test flights has been to find shapes 
and materials for a nose cone that will 
withstand re-entry heat while carrying 
Polaris' atomic warhead to target. Solid 
fueled "Polaris, J.G.,” compiled a 100% 
reliability' record in Navy tests. 

Recent test firings in the Polaris 
development program have involved 
new type solid fuel test missiles devised 
by Lockheed to flight-prove com- 
ponents and systems. 
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Mace’s Atran Guidance Resists Jamming 


By Philip ]. Klass 

Holloman AFB, N. M.-Air Force's 
Mace TM-76 missile, much-improved 
version of the Matador TM-61 surface- 
to-surface missile, is equipped with 
novel self-contained guidance that per- 
mits surprise low-level attacks and is 
practically immune to enemy jamming, 
greatly increasing Tactical Air Com- 
mand's mobility and all-weather bomb- 
ing capability. Mace also carries larger 
nuclear warhead and has greater range 
than the Matador. 

First TAC Mace squadrons will be- 
come operational this fall. Mace is in 
production at Martin-Baltimorc. 

Self-contained guidance gives the 
Martin Mace a major tactical advantage 
over Matador, which requires use of 
one or more ground radars and radio 
command guidance, both vulnerable to 
enemy jamming. Mace is designed to 
use either of two self-contained guid- 

• TM-76A uses Atran (Automatic Ter- 
rain Recognition and Navigation) sys- 
tem developed by Goodyear Aircraft 
Corp. Novel system employs airborne 
radar, compares what it "sees" with 
actual or simulated radar photos made 
of terrain prior to flight to determine 
whether Mace is following course. 

• TM-76B uses inertial guidance system 
developed by AC Spark Plug Division 
of General Motors. Gyro stabilized plat- 
form is essentially the same as one used 
ill the Thor intermediate range ballis- 
tic missile guidance system (AW Dec. 
30, 1957, p. 38), but the computer dif- 
fers from Thor unit. 

Atran will have “considerably better” 
accuracy than inertial system, accord- 
ing to USAF spokesman. However, it 
has a disadvantage in that it radiates 
electromagnetic energy which can be 
detected by enemy countermeasure 
reconnaissance receivers. 

Initial Mace squadrons will be out- 
fitted with Atran-guided missiles. When 
inertial system goes into production, 
both tvpes will be used in undisclosed 
ratios. Guidance equipment is installed 
in interchangeable nose sections which 
makes it possible to convert TM-76A to 
a 76B, or vice versa. 

Use of self-contained guidance in 
Mace gives it advantages which should 
provide “tremendous increase” in TAC 
capability, according to Brig. Gen. 
William Momyer, new TAC director 
of plans. They include: 

• Decreased vulnerability. With self- 
contained guidance, Mace can operate 
at extremely low altitudes and below 
enemy radar coverage, which should 
make it a difficult target for the enemy. 
Both types of guidance enable Mace to 


fly a non-dircct route to target at differ- 
ent altitude programs to further en- 
hance element of surprise. 

• More security. Elimination of ground 
radar, radio command required for 
Matador makes it more difficult for 
enemy to locate Mace launching areas 
by their electromagnetic radiation. 

• Greater mobility. Elimination of 
ground-based guidance also greatly re- 
duces amount of required supporting 
equipment, eases logistics problems, 
makes it possible to disperse Mace mis- 
siles at smaller sites scattered around a 

• Relatively jam-proof. Inertial guidance 
system is completely invulnerable to 
enemy jamming. Atran is extremely 
difficult to jam, compared to Matador. 
During recent tests, six ground jammers 
were unable to disturb an Atran- 
equipped Mace flying at altitudes under 
1,000 ft.. Air Force says. 

Although Mace resembles its prede- 
cessor in appearance, it is 50% heavier, 
four ft. longer, has shorter wingspan 
and uses turbojet engine with 40% 
more thrust. Mace highlights, with 
some corresponding Matador figures 
shown in parentheses, include: 

• Speed: Over 650 mph. 

• Maximum altitude: Over 40,000 ft. 

• Range: Over 650 mi. 

• Powerplant: Allison J-33-A-41, rated 
5,200 lb. thrust. (Allison J-33-A-37, 
rated 3,700 lb. thrust.) 

• Booster rocket: Approximately 100,- 
000 lb. thrust. 

• Gross weight: Approximately 18,000 
lb. (12,000 lb.). 

• Wingspan: 22.9 ft. (29 ft.). Mace 
wings are designed to fold for storage. 

• Diameter: 54 in. (54 in.). 

First official details on the Goodyear 
Atran guidance system were reported 
during recent Air Force-Martin demon- 
stration of the Mace here at Holloman 
AFB. The system, whose initial devel- 
opment began more than 10 years ago, 
operates in much the same way as a 
human would employ airborne radar for 
navigation, comparing prominent land- 
marks on a map— roads, lakes, moun- 
tains, etc.— with equivalent landmarks 
appearing on airborne radar scope. 

Instead of using a map, Atran com- 
pares the airborne radar picture with 
one of a series of actual or simulated 
radar “maps” of the terrain over which 
the missile is flying. These can be made 
by actual airborne radar reconnaissance 
when the terrain is in friendly hands. 
For inaccessible targets, a simulated 
radar map is made by constructing mini- 
ature models of the area using available 
topographical maps. 

Separate radar photo is made at peri- 
odic intervals, say 10 miles, along the 


desired course to target. Library of such 
film strips would normally be prepared 
in advance for a variety of potential 
targets. Mace is armed for a particular 
target by inserting an appropriate film 
strip in its Atran guidance system. 

After Mace launch, film strip ad- 

tervals. Atran's airborne radar scope pic- 
ture is then compared with pre-recorded 
film strip frame in a photocell mosaic 
which generates control signals for 
missile's autopilot. Autopilot, using 
magnetic amplifiers throughout, is pro- 
duced by Hallamorc Electronics Divi- 
sion of the Siegler Corp. 

Atran guidance sytsem is not easily 
confused by electronic countermeasures. 
Enemy must obliterate a sizable por- 
tion of the area being scanned by 
Mace’s radar and this would require 
dozens of jamming equipments, suit- 
ably placed along missile's intended 
route, Air Force says. 

Present Atran weighs about 600 lb., 
including radar. System uses vacuum 
tubes and magnetic amplifiers almost 
entirely. New version now under de- 
velopment is expected to weigh less. 

Availability of two different guid- 
ance systems, each with its particular ' 
advantages, increases flexibility of 
TAC’s new tactical missile. Atran has 
pinpoint accuracy, Air Force says, at 
low altitudes, but cannot be used at 
very high altitudes or over uncharted 
areas-unless radar beacons can be 
“planted” along the projected course. 
For such situations, TAC will use the 
inertially-guided TM-76 which only 
requires prior knowledge of target loca- 
tion relative to launch point. 

Goodyear reportedly is developing a 
new hybrid inertial-Atran guidance sys- 
tem, for possible use on Navy’s Regulus 
II, which will combine the advantages 
of both techniques. 

Mace can be outfitted with parachute 
pack in place of warhead, which per- 
mits recovery of experimental and 
training missiles. Radio command from 
chase plane or from the ground causes 
the engine to be throttled back to 60% 
power, pops a drag chute and sets con- 
trols for descent. When the missile 
reaches 2,500 ft. and has slowed suffi- 
ciently, the drag chute is cut free and 
three 100-ft. cargo chutes are released. 
Large rubberized bags pop out of belly 
at same time, are inflated with com- 
pressed air to cushion landing. 

Air Force Missile Development Cen- 
ter here has successfully flown three 
TM-76A Atran-guided missions out of 
three attempts from Holloman to 
Wendover AFB, Utah, 650 miles north. 
Five out of eight other partially off- 
range missions were 100% successful. 


AVIATION WEEK, 


23, 1958 




AVIATION WEEK, June 23, 1958 


AERONAUTICAL ENGINEERING 


Rotodyne Design Undergoes Flight Test 


White Waltham, England— Faircy 
Rotodyne VTOL transport, which re- 
cently demonstrated transitions from 
helicopter to autogyro configuration, has 
made more than SO flights since it first 
became airborne Nov. 6, 1957. - 

Effectiveness of the powered pitch 
control mechanism was demonstrated 
by the company's chief test pilot, Sqdn. 
Ldr. Ronald Gcllatlv, during hovering 
tests over the landing pad. 

Descent rates well below 5 fps. were 
achieved. 

Banked turns up to 35 deg. currently 
are being used in the autogyro flight 
condition. 

The prototype Rotodyne VTOL ob- 
tains yaw control during autogvro flight 
configuration by different pitch control 
of the twin, forward-facing, wing- 
mounted, 3,000 blip. Napier Eland 
engines (AW Dec. 2, p. 54). 

Twenty percent of the turboprops 
output is reserved for this condition 
and for driving the auxiliaries. 
Development Funds 

Discussing development prospects of 
the Rotodyne, Company Chairman G. 
W. Hall said the company would need 
to expedite its current program and ob- 
tain a certificate of airworthiness within 
three years in order to keep its current 
three to five year lead. To meet this 
target would require two more proto- 
types and two production aircraft cost- 
ing S22-30 million. 

A newly-formed aircraft manufactur- 
ing company— a consortium of dc Havil- 
land. Hunting and Faircy— might assist 
in the program. 

But Hall indicated that without a sub- 
stantial contribution from the govern- 
ment the whole development of the 
machine, at least, in Great Britain, 
would be hazarded. 

Current opinion maintains little hope 
that the government will support the 
project to the extent needed. 

Gost of the Rotodyne is put at just 
over SI million. 

This probably would fall to about 
S850.000 if sufficient number of orders 

The company is convinced there is 
large world sales potential for this new 
type of short haul airliner. Airlines cur- 
rently interested include Air France. 
Sabcua, New York Airways. Chicago 
Helicopter Airways, and other airline 
companies in Japan and Europe. The 
aircraft was recently demonstrated to 
the USAF. Visibility of the tip jets at 
night was one of the features stressed. 
R. L. Licklcy, Fahey's engineering di- 


show a reliability comparable to fixed 
wing machines. 

As many as five flights a day have 
been accomplished. 

Operating Weight 

The aircraft is operating at slightly 
over its designed gross weight of 33.000 
lb., and it has established a vertical rate 
of climb of 1,300 fpm., a forward climb 
of 2,400 fpm. and a level flight speed of 
155 mph. 

Fairer' hopes to soon reach the de- 
sign speed of 185 mph., which will 
conclude the present transitional inves- 
tigation phase. 

Fixed undercarriage will be replaced 
by retractable units in time for Farn- 
borough demonstrations this year. 

Rotor speed ranges from 1 50 rpm. in 
vertical flight to 125 rpm. in autoro- 

At speeds slightly in excess of 150 
rpm. there existed a possibility of 
ground resonance and the existing un- 
dercarriage oleos were locked. 

Little change of fuselage attitude oc- 
curs with transition from one regime 
to another. As a helicopter the rotor 
disk points slightly downward. Total 
pitch change in passing to autorotation 
is 5 degrees. 

Transition from helicopter Bight is 
initiated at a forward speed of about 
110 kt. and commences with a simul- 
taneous pitch coarsening of the forward 
thrust propellers and a progressive re- 
duction of the compressed air supply 
to the tip jets. 

Finally, the fluid clutches which con- 
nect the Eland engines with compres- 
sors supplying the tip jets are dis- 


engaged and the tip jets extinguished: 
the complete power from the Elands 
is then available to drive the forward 
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Nozzle Drag Problem 

Also maximum gas conditions with 
the tip jet of 2.000C and 65 psi. arc 
much worse than those of the turbojet 
which has a maximum of 850C and 65 
psi. This fact gives rise to additional 
cooling problems. Fairev uses Nimonic 
SO and a direct slip stream between the 
siots which are double walled and 



Breguet 1001 Taon Modified for Speed Trial 

Breguet 1001 Taon light interceptor (AW Sept. 30, p. 26) modified with auxiliary fuel 
banks recently flew a closed circuit of 621 ini. in 57 min. 23 sec., equivalent to 650 mph. 
Performance surpassed record set by French Dassault Eteudard Jan. 18. French Taon has 
been modified with two lateral fairings at the wing roots to lower drag at high speeds. 
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dial is a bank of pushbuttons with indi 
cator lights, labeled for individual cylin 
der, carburetor air, oil and other tern 
peratures. If one of the lights goes on 
the temperature is above limits. By 
pushing the proper button, the pilot 
gets the actual temperature reading of 

Test Phase 

Total flight time on the L.55 at the 
end of April was 20 hr. in the air and 
180 on the ground. Lualdi's chief pilot 
feels satisfied with the first phase of the 

Company plans production of the 
helicopter at the former Caproni factory 
in Trento; this area has been taken over 
for production of the Aeromilano Falco 
and Nibbio sport planes and will have 
the capacity to handle the Lualdi heli- 
copter as well. 

Planned price of the L.55 in produc- 
tion is $30,000 FAF. 


Weight empty 1,520 lb. 

Weight of pilot and three passen- 
gers 618 lb. 

Weight of fuel and oil 198 lb. 

Baggage allowance 176 lb. 

Gross weight 2,310 lb. 

Performance 

(With 180 hp. Lycoming engine) 

Max. speed 99.5 mph. 

Cruise speed at 75% power. .80.7 mph. 
Rate of climb .985 fpm. 

Hovering ceiling with ground 

effect 9,190 ft 

Endurance 3 hr. 


cooled internally by air bled from the 
tip jet compressor. Over-all efficiency of 
the tip jet is approximately 2 lb./lb. 
thrust-hr. 

Fairev’s propulsion expert, A. E. 
Stephan, told Aviation Week that 
freeing the airframe from rotor torque 
reaction meant the only real size limita- 
tion would be presented by the task of 
keeping giant rotor tips off the ground. 


He considered immediately feasible a 
scaled up four engine version of the 
Rotodyne, having 200 seats, a rotor 120 
ft. dia., and an all-up weight of 70,000 
lb. 

Stephan, who joined Fairey in 1947, 
designed with Doblhoff and first flew 
a helicopter with tip jets in Germany 
in 1943, the work being under the di- 
rection of Messerschmitt. 


Lualdi L.55 Emphasizes Stability, 
Control With ‘One-Hand’ System 


Milan, Italy— A unique "one-hand” 
control system, simplified instrumenta- 
tion and a further development of the 
Hiller rotor system characterize the 
L.55 four-place helicopter developed 
by Aer Lualdi &• C., S.F.A. of Rome. 

Photo of the L.55 appeared in Avia- 
tion Week March 10, p. 81. 

Major purpose of the project was to 
develop a helicopter design which 
would make some specific contributions 
to the state of the art. Lualdi's engi- 
neering team felt that helicopter sta- 
bility and control was an area where 
some improvement was definitely 
needed, and went to work on those 
problems. 

Hiller Rotor System 

First to be tackled was the Hiller 
rotor system. Lualdi, Hiller representa- 
tive in Italy, was thoroughly familiar 
with the system and rated it good. But 
Ihe engineers felt that the response 
characteristics of the rotor were a little 
too abrupt for a novice rotary-wing 
pilot. They slowed the response rate 
of the system by increasing its rotary 


moment of inertia; weights, fastened to 
the stabilizer rotor surfaces with cables, 
do the job simply. 

Next step was’ to tie the collective 
pitch-throttle operation into the cyclic 
control stick, so that a pilot could fly 
the plane either using both hands or 
one. This was done by putting two 
switches on the cyclic stick where they 
could be easily reached with the pilot's 
thumb. One switch increased collec- 
tive pitch and throttle proportionately, 
and the other switch reduced both set- 
tings. 

Third basic problem area— instrumen- 
tation— was improved by Lualdi engi- 

to the panel. This unit shows with two 
needles the power available and the 
power being used in percentage of full- 
throttle setting. Thus the pilot can see 
instantly just what power margin he has 
available in any situation. 

• Check lights and pushbuttons for 
temperature indications. A large cen- 
tral dial mounts a series of scales indi- 
cating temperature ranges; below the 


LUALDI L.55 rotor clutch is located at the base of the helicopter's mast (left). Right side is manufactured with removable scat; tempera- 
ture control system is at center. 
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RELIABILITY 

The tools we design and produce 
are used by companies that 
forge, cast, roll, machine and 
grind air foils in all configura- 
tions. Your inquiry is invited . . . 
our field engineers are at your 


Therm-Electric Meters Co . Inc. 




Northrop T-38 Wings Mated 


Engineers mate wings of Northrop T-38 supersonic jet trainer at Northrop Division 
facility, Hawthorne. Calif. Aircraft will be flight tested after other installations arc 
completed. Fighter version is N-156F. now in mockup stage and designed to meet 
requirements of SEATO and NATO nations (AW April 21, p. 119). T-38 is being 
built for USAF. 


Forge Press Reduces 
Turbine Rotor Cost 

Application of forging press methods 
in fabrication of turbine rotors for jet 
and gas turbine engines is said to pro- 
vide substantial savings in comparison 
with conventional techniques. 

Ford Motor. Co., whose engineering 
research office developed the process, 
says that savings result from elimination 
of close tolerance broaching (machin- 
ing) of blade roots (a fir tree configura- 
tion) and blade root cavities. Ford 
entered the rotor production field via 
research work on turbine powerplants 
for automobiles. High cost of turbine 
rotors induced the investigation of 
fabrication techniques. 

In the forge press method, blades 
are positioned by means of an outside 


ring and an inner die. Kirksite, an alloy 
that melts at 700F, is poured around 
the blades and allowed to solidify. 

Inner die then is removed and hot 
billet is substituted. Heavy forging 
press extrudes this billet around the ex- 
posed blade roots forming the rotor 
unit. After removal of Kirksite, wheel 
hub is machined to finish the rotor. 
Ford reports that extrusion at high 
temperatures causes no loss of metal 
properties. 

F'orging process is being used in rotor 
production by Steel Improvement and 
Forge Co., Cleveland, Ohio, in coopera- 
tion with Ford engineering research. 
Steel Improvement says that it can 
produce 6 in. and 9 in. axial turbine 
wheels at less than $100 each plus cost 
of blades. Ford calculations indicate that 
30 in. dia. rotors can be fabricated with 
a press of 30,000 tons capacity. 
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This coupon will bring you the 
newest data on aluminum for aviation 

Partners in Progress brings you up to date on these Alcoa 
developments: 

• New higher temperature alloys 

• New casting alloys with 50% more strength 

• Aluminum powdered metallurgy products 

• Super-strength castings; new manufacturing techniques 

• Precision forgings to cut machining time 

• New production facilities: 

14.000- ton extrusion press for longer, thinner sections 
16-million-pound stretcher — world’s largest 

50.000- ton press for large forgings 

For your free copy of the booklet that will bring you up 
to date on the latest Alcoa developments in aluminum 
for aviation — facilities that widen design horizons and 
reduce costs — send the coupon above. Or call your near- 
est Alcoa sales office. Aluminum Company of America, 
Pittsburgh 19, Pennsylvania. 


Aluminum Company of America 
1800-F Alcoa Building, Pittsburgh 19, Pa. 

Gentlemen: 

Please rush me the 1 6-page free booklet, Partners 
in Progress. 

Name.: Title 


Addre 


City Zone State 



Alcoa’s FREE 16-page booklet tells you 
how to slash weights, lower costs! 




Foam Plastic Models 
Replace Balsa Types 

Dallas— The Chance Vought Aircraft 
model builders are using plastic foam 
resins to do a faster, cheaper job of 
turning out small wind tunnel models 
in quantity.- 

Foam plastic method replaces the 
older practices of making models of 
hand-carved balsa wood or constructing 
them of Fiberglas with balsa bulkheads. 
The new plastic models are stronger 
than the balsa versions and weigh half 
as much. They are more economical 
because they can be turned out faster. 


The foam plastic technique was used 
to produce two specific models for wind 
tunnel testing. One was a droppable 
fuel tank and the other an ejection 
capsule design for high speed aircraft. 
Several versions of each were built to 

In the new process, Fiberglas cloth is 
laid in a mold which has been waxed to 
prevent bonding. Then liquid resin and 
catalyst is poured into the molds. Chem- 
ical reaction expands the liquid until 
it fills the mold; when it sets, it pro- 
duces a hard, smooth surface. 

Use of a light, strong material is im- 
portant for the test models because 
they are released in the wind tunnel 



DELAVAN 

FUEL 

INJECTORS 


care you would expect to be given to the finest w 
Fuel nozzles and injectors are manufactured 
ranges as high as 50 to 1, and on occasion nozzli 
which provide good atomization over flow ranges 
Flow tolerances not exceeding ± 1% at 
other close tolerances at 
be furnished as production 
Spray angles are often guaranteed within ± 28" 

when measured 8" from the orifice. 

So you see, precision design and manufacturing are commonplace at Delavan 


Delation designs and produces Fuel Injection devices for 
America's leading aircraft and missile engine manufacturers. 


DELAMA 



FOAM PLASTIC material is poured into 
mold where it expands and fills the mold, 
sets into a lighter, more rigid model than 
those built by older processes. 


airflow to study tumbling characteristics 
at high speeds. 

Chance Vought model builders are 
studying the feasibility of building dis- 
play models with the foam plastic proc- 
ess. Display models are now made of 
heavier epoxy resin cast in molds or of 
hand carved mahogany. 


PRODUCTION BRIEFING 


Acronutronic Systems, Inc., Los An- 
geles, Calif., will study guided missile 
and range instrumentation under $482,- 
050 Army contract. Study, requiring 1 5 
months, will be undertaken in the Glen- 
dale and Newport Beach facilities of 
the company. 

Georgia Pipe Line Co., Savannah, 
Ga., will transport jet fuel from Sav- 
annah Port to Hunter AFB, by means 
of nine mile pipeline, now under con- 
struction. Construction cost of the six- 
inch pipeline will exceed $300,000. 

Coming Glass Works, Coming, 
N. Y.. will develop high temperature 
windshields for aircraft under $2,380,- 
000 Air Force contract. Three-year de- 
'elopment contract calls for flat and 
curved windshields that will withstand 
continuous use at temperatures of 850 
to 900F. 


Wyle Associates, El Segundo, Calif., 
is operating a new cryogenics test facil- 
ity- at Norco, Calif. Plant is designed to 
test 1CBM and other weapon system 
components with actual media at actual 
flow rates. Utilizing a 20 million Btu/ 
hr. heat exchanger, the system can pro- 
duce liquid oxygen flows at 8,000 gpm. 
and gaseous oxvgen flows up to 40 lb. 
per sec. 
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Heat is the greatest single barrier block- 
ing higher speeds for America’s air and space 
craft. Not only the heat of air-friction, but 
the withering heat that seethes inside the 
mighty engines of the space age. Before our 
manned and unmanned aircraft can fly faster 
— in the atmosphere or out of it— power 
plants must be built whose components func- 
tion with precision even in this metal-mur- 
dering heat. 

Ryan Aeronautical Company is breaking 
the heat barrier in the lab and on the produc- 


tion line. Through intensive metallurgical 
research, Ryan learns the inner secrets of the 
world’s newest high-temperature alloys. And 
in the factory, Ryan puts this vital knowl- 
edge to work . . . shaping super metals into 
precision hot parts for all types of rockets, 
ramjets and turbojets. 

Whether it’s a single specialized compo- 
nent or a complete propulsion system, Ryan 
has the skill, facilities, and experience to 
handle it — from R&D through quantity 
manufacture. 


RYAN BUILDS BETTER 


AIRCRAFT • POWER PLANTS • AVIONICS 

Ryan Aeronautical Company, San Diego, Calil 





HOT, COLD OR BOTH! At home, temperature extremes can add to 

your comfort and pleasure. But when you design and produce a sensitive component 

or complex system associated with today's flight, heat or its 

relative absence are fighting you every step of the way. 

To meet this challenge, we at CECO support our design and production 
experience with some of the finest testing facilities available— among them, 
a new laboratory capable of running extensive fuel system tests in 
ambient temperatures as high as 1,000° F.* 

At low extremes of today’s thermometer, we are designing, developii 
and producing equipment for use in the cryogenics field. 


CHANDLER- EVANS • WEST HARTFORD 1, CONNECTiCUT 

*On a limited basis, this laboratory is available to others concerned 
with effects of high temperature on fuels, pumps, controls and systems. 
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Regulus II Tested 
For Fleet Duty 


One of two Chance Vought F8U chase planes (far left) and a Lockheed TV-2 (left) follow 
a Chance Vought Regulus II launched at Pt. Mugu. Calif. Recovery at Antelope Dry Lake, 
Ncv., was commanded from the TV -2 after the incrtially guided missile flew out over the 
Pacific, returned to the mainland and followed a preset course avoiding populated areas. 
Navy submarine Grayback (below) which was recently commissioned at Marc Island Naval 
Shipyard, Vallejo, Calif., carries Regulus II. For firing, missile is pulled out of deck hangar, 
swiveled to the side on its launcher and fired. 
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, , . must be accurate . . . must be reliable 


These Qualities are the Standard for 
Engineering and Production at Daystrom 
Instrument. 


Contact us now for complete information about 
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Monitor Designed to Aid Jet Takeoffs 


By Philip J. Klass 

Washington— Takeoff monitor, a new 
type avionic device which automatically 
warns a pilot when his aircraft is fail- 
ing to “make good” during takeoff run, 
begins flight tests this month. 

Device, which promises to reduce 
hazards and uncertainties of jet takeoffs, 
was recommended for use in jetliners 
by recent International Air Transport 
Assn, technical conference in Miami. 

Four manufacturers are developing 
the new' takeoff monitors, sometimes 
called TOM for short. Kollsman Instru- 
ment, Minneapolis-Honeywell and 
Sperry Gyroscope Co. have designed 
lightweight monitors which arc installed 
in the aircraft. Northrop Aircraft's 
Nortronics Division is proposing a 
ground-based system which requires no 
equipment in the aircraft itself. 

Although all four systems have the 
common objective of improving safety 
of takeoff operation, they differ some- 
what in the criteria used to determine 
a potentially unsuccessful takeoff: 

• Kollsman continuously compares air- 
plane’s indicated airspeed, and its rate 
of change, with “normal” values which 
should be obtained for particular takeoff 
conditions: i. e., airplane weight, run- 


way length, temperature, runway alti- 
tude and winds. Pilot’s airspeed indi- 
cator has small marker ("bug") which 
moves around periphery of dial along- 
side airspeed pointer to indicate build- 
up of airspeed required for successful 
takeoff. System also can provide auto- 
matic alarm whenever actual indicated 
airspeed falls too far behind desired 
value during takeoff run. 

• Minneapolis-Honeywell compares air- 
plane's acceleration during takeoff run. 
as measured by an accelerometer, with 
acceleration that airplane is expected 
to achieve for its particular configura- 
tion, runway and atmospheric condi- 
tions. Monitor sounds alarm when- 
ever airplane acceleration falls signifi- 
cantly below normal for more than a 
brief instant. System, as proposed, also 
provides pilot with visual indication of 
remaining distance to point of refusal— 
beyond which airplane cannot stop 
without running out of concrete. 

• Sperry also uses accelerometer to meas- 
ure airplane acceleration during takeoff, 
combined with measurement of dyna- 
mic pressure (“q”), to determine 
whether aircraft is accelerating normally. 
Sperry provides both an automatic 
alarm and a visual cockpit indication of 
actual vs. desired airplane acceleration. 


• Nortronics proposes to use ground- 
based Doppler radar and computer, 
located at end of runway, to measure 
airplane speed from which it can deter- 
mine also its acceleration and position 
along the runway during the takeoff 
run. From this data, plus information 
on airplane type, configuration and 
weight set into computer by control 
tower, plus local meteorological data, 
system can predict whether airplane can 
get off in remaining runway. Takeoff 
status would be indicated to pilot by 
means of colored lights installed along 
edge of runway or by means of his 

Accidents Increasing 

The advent of jet aircraft has resulted 
in a marked increase in takeoff acci- 

The reasons include: 

• Jet engine thrust is more dependent 
on ambient temperature and pressure- 
altitude than a piston-engine. 

• Increased takeoff speed required for 
jet aircraft has not been accompanied 
by a proportional increase in length of 
runways, with the result that the mar- 
gin between takeoff/stop distance and 
available runway has steadily decreased. 

• Loss of pilot “cues,” both kinesthetic 
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transistorized 'peeping drones’ 
see better... fly farther 


radar . . . and other Texas Instruments 
“electronic eyes” can peg the shape, location, motion, heat, and 
magnetic character of “targets of opportunity” . . . relaying this 
vital data for action in those brief moments that the opportu- 
nity exists ! In manned or unmanned reconnaissance aircraft, 
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weight while trimming maintenance and logistic problems. 

Discussion of this advanced reconnaissance capability can 
be arranged on short notice. Authorized industrial or military 
personnel write or wire: Service Engineering Department... 
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and auditor)', result from jet aircraft's 
slower acceleration, lack of noise and 
vibration. This makes it more difficult 
for pilot to judge whether takeoff run 
is proceeding normally. 

To reduce jet takeoff accidents, the 
military services now use a "linc-chcck" 
system in which markers are placed 
at 1,000-ft. intervals along the runway. 
For a particular airplane configuration 
and airport conditions, the pilot pre- 
computes what airspeed he should have 
reached as he passes each marker, then 
visually makes a comparison. 

Illustrating the brief time interval 
in which the pilot must make a critical 
decision on whether to proceed or abort, 
consider a Century series fighter taking 
off under no-wind conditions from an 
8,000 ft. runway at sea level. Airplane 
normally should be airborne after a 
3,400 ft. roll. 

As the airplane passes the 2,000 ft. 
line-check marker, the pilot has less 
than two seconds in which to decide 
whether to continue or abort, if he 
is to be able to stop in the available 
runway, according to R. P. Snodgrass, 
Sperry’s director of flight research. 
Snodgrass cited this example at last 
year’s flight safety symposium in Santa 
Barbara, Calif. 

At best, the present technique is 
only a spot check. It does not give 
the pilot advance warning of sub-normal 
airplane acceleration until he has 
reached the linc-chcck marker. And 
for a one-man fighter, the problem of 
cross-checking passage of marker and 
airspeed indicator can introduce time 
lags at an instant when time is criti- 
cally short. 

A needless abort, which sometimes 
results from use of the line-check sys- 
tem, is costly for both military and air- 


line jet operators. If an airplane is 
aborted near its refusal speed, brakes, 
brake drums and tires probably will 
need to be replaced before the airplane 
can be flown again. Thus for airlines, 
price of a needless abort could run into 
many thousands of dollars in loss of 
flight time. 

New takeoff monitors can give a pilot 
a continuous appraisal of his airplane's 
performance from the start of the roll, 
providing a great deal more time to 
evaluate the situation and reach a 
decision on whether or not to abort. 
Airborne vs. Ground-based 

Although there is sure to be hot 
competition between companies devel- 
oping different airborne takeoff moni- 
tors, a more basic competition involves 
the question of whether the moni'or 
should be installed in the airplane or 
on the ground. 

To hold down size, weight and cost 
of airborne takeoff monitors, and to 
assure maximum reliability, manufac- 
turers have designed them with more 
limited capability than the proposed 
ground-based system. 

Although more sophisticated airborne 
monitors could easily be designed, pre- 
sent units compare actual airplane 
performance during takeoff run with 
a norm for the existing airplane con- 
figuration, runway and atmospheric con- 
ditions. If actual performance falls 
10-20% behind this norm (actual figure 
will come out of flight tests), the air- 
borne derice signals for an abort or 
indicates an abort condition. 

Ground-based system proposed by 
Nortronics is not limited by size or 
weight considerations, hence can auto- 
matically include all possible factors 
in its determination of whether the 


airplane can make a successful takeoff 
under the conditions that exist at the 
moment, including even such factors 
as obstructions beyond end of the 

To illustrate the fundamental differ- 
ence between the Nortronics system 
and most of the airborne monitors 
designed to date, consider a jet pilot 
who inadvertently tries to take off on 
a runway that is far too short for his 
airplane’s gross weight and ambient 
temperature conditions. 

Tne present airborne takeoff moni- 
tors would give the pilot an "all's well’’ 
indication so long as his airplane accele- 
rated down the runway at its normal 
rate, despite the fact that the pilot 
will run out of concrete before he is 
airborne. The ground-based system, 
however, would give the pilot an abort 
alarm before, or immediately after, he 
starts his takeoff roll. 

The foregoing is an unlikely, but not 
impossible, situation which serves to 
point up basic differences between the 
airborne and ground-based monitor 
approach. 

Here are additional differences: 

• Weight: Airborne system weighs only 
3 to 7 lb. (not installed), including 
additional cockpit indicator required 
for Sperry and Honeywell systems. 
Ground-based system requires no added 
equipment in airplane. 

• Cost: Airborne monitors are expected 
to sell for less than 52,300, plus instal- 
lation, per airplane. Ground-based sys- 
tem, in production, would probably 
cost around S7 3,000 per runway 
slightly more if dual equipment is 
included for added reliability. 

• Reliability: Simplicity or airborne 
system should make it quite reliable. 

Use of dual (standby) equipment 
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Cross-section of a headline 


Headlines were made the day a GPL auto-navi- 
gator guided a USAF B-47 into the jet stream over 
California, set her down only 3 hours and 47 minutes 
later in sight of the Atlantic! 

This dramatic use of GPL Doppler Navigation 
Systems is just one application of their basic function 
— precise point-to-point navigation — any time, any- 
where, any weather. The systems work without ground 
aid or celestial fixes, have proved themselves over 
many millions of operational miles. They offer mili- 
tary and civilian pilots continuous, accurate naviga- 
tion information, including velocity. 


RADAN* Navigation Systems, recently released 
for civilian use, are now available to everyone. They 
save precious time and fuel for the air lines, provide a 
priceless margin of safety for all. 

GPL | GW 

GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 
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HONEYWELL takeoff monitor compares actual airplane acceleration with expected value, 
indication of distance remaining to point of refusal. 


should give a ground-based system 
roughly equivalent reliability, despite 
its increased complexity. However, 
check-out of complete system perfonn- 
ance may be slightly easier for a ground- 
based system. 

• Implementation: Airplane equipped 
with an airborne takeoff monitor is 
assured of protection immediately, on 
every runway it uses. Airport equipped 
with ground-based monitor provides 
such protection to every aircraft oper- 
ating from its runways without expense 
to individual aircraft operators. 

At the moment, airborne monitors 
appear to be much closer to avail- 
ability than the Nortronics ground- 
based unit. Kollsman is testing its 
monitor on a Boeing 707. Honeywell 
is testing a prototype on its own 
Douglas DC-3, and Sperry has started 
tests in a Lockheed T-33. (Sperry's 
monitor was developed under Air Force 
sponsorship.) Nortronics says it plans 
to use existing, and proven, highway 
(speed-trap) radar and that computer 
has been designed, but not constructed. 

Inasmuch as a number of jetliners 
will go into service during next 12 
months, the more immediate availability 
of the airborne devices could give them 
a significant competitive edge. 

To use the Kollsman takeoff moni- 
tor. the pilot will employ a special cir- 
cular slide rule to compute the value 
of the airspeed rate which lie must 
set into a small panel controller. First, 
the pilot will determine required IAS 
for airplane gross weight and configu- 
ration, then add or subtract indicated 
wind component along runway, to 
obtain "indicated ground speed.” 
Using this figure, ambient temperature, 
barometric pressure and allowable run- 
way length, slide rule will give pilot 
a reading of airspeed rate which he 
sets into the panel controller. 

At the expense of increased complex- 
ity and weight, this computation could 
Ire performed automatically by the 
monitor, providing the pilot set in 
corresponding data on suitable dials 
(as is done in the Honeywell monitor.) 

Airspeed rate value set in by the 
pilot determines the speed at which 
a small synchro will be driven by a con- 
stant-speed d.c. motor in the panel 
controller. This in turn will determine 
the speed at which the marker moves 
around the periphery of the pilot's IAS 
indicator. 

With the predetermined rate set in, 
only further action required of the 
pilot is to push a button at the start 
of his takeoff roll, which starts motor 
driving the marker around the airspeed 
indicator dial. This pilot action could 
be eliminated by tying in the start of 
the timing motor with release of the 
aircraft brakes or advance of engine 
throttles. 

For new Boeing, Convair and Doug- 


las jetliners, which will be equipped 
with Kollsman’s Integrated Flight 
Instrument System (KIFIS). the takeoff 
monitor provision can be had for only 
a few added ounces and dollars. Air- 
speed indicator already has built into 
il a small motor and synchro used to 
drive an angle of attack marker. During 
takeoff, the motor is merely switched 
lo diivc the takeoff monitor marker. 
For aircraft not equipped with KII'IS. 
new airspeed indictor and control panel 
aje required, for total weight of per- 
haps 3 lb., cost of less than 52,500. 
Honeywell Monitor 

Present Honeywell monitor is really 
two systems in combination. One 
sounds an alarm whenever airplane 
acceleration falls significantly below 
normal value. 'Hie other gives the pilot 
a visual indication of distance remain- 
ing to point of refusal. 

Prior to takeoff, the pilot will be 
required to set in such data as airplane 

runway length, runway gradient and 
condition (wet or dry), and whether 
afterburner will be used. 

Just before releasing brakes, the 
pilot must also adjust a knob to center 
an instrument needle (to cancel out 
any spurious acceleration signal from 
tilt of aircraft pitch axis), then push a 
button which effectively connects an 
odometer that measures distance re- 
maining to point of refusal. Latter 
function could be performed automati- 
cally by tying in with brake-release 
mechanism. Nulling out of spurious 
acceleration signal might also be per- 
formed automatically, at expense of 
increased complexity, weight and cost. 

As now designed, Honeywell monitor 
docs not give the pilot any continuous 
cockpit indication which shows whether 
takeoff roll acceleration is normal, but 


flashes an audible signal or warning 
light to show sub-normal acceleration. 
I loneywell docs provide a small cockpit 
indicator which shows, in hundreds 
of feet, the distance remaining to the 
point of refusal. 

Honeywell's prototype model, now 
undergoing flight evaluation, weighs 
7 lb. (not installed), but the company 
says the production design will weigh 
only 5 lb., including the panel indicator 
and distance-remaining feature. Price 
is expected to be in the $2,500 to 
S 5,000 range. 

Company spokesman concedes that 
installation of an odometer in the air- 
plane main gear wheel may pose prob- 
lems unless provision is made during 
initial aircraft design. 

In design of the Sperry takeoff moni- 
tor, company has employed principles 
used by National Advisory Committee 
lor Aeronautics in a similar device which 
the agency developed several years ago. 
To hold down complexity. Sperry 
requires the pilot to set only airplane 
gioss weight and normal (expected) 
acceleration into its cockpit indicator. 

To determine normal acceleration 
value, the pilot will employ a small 
slide rule or nomograph which takes 
into account such factors as airplane 
configuration, ambient temperature, 
pressure, runway gradient and whether 
afterburner will be used. 

Pilots currently use similar charts to 
determine required takeoff distance and 

Sperry monitor requires no action 
by the pilot at the instant that a takeoff 
run is started. For some types of air- 
craft, however, compensation may be 
required because of slight variations 
in airplane pitch attitude, resulting 
fiom different center of gravity loca- 
tions. This will cause the acceleration 
sensor to be slightly off from its original 
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spurious (gravity) acceleration. 

Calculations show that a 1-dcg. 
change in pitch attitude for large 
jetliners could introduce nearly a 10% 

acceleration, a figure which is roughly 
the borderline between acceptable and 
sub-normal performance. For this reason 
it may be necessary to introduce pitch 
axis correction signals from the air- 
plane’s vertical gyro. 

Visual Indication 

During talrcoff run, the Sperry cock- 
pit indicator pointer gives the pilot a 
visual indication of whether airplane’s 
acceleration is normal, high or low. 
Cross-hatched area on indicator face 
will show dangerously low acceleration. 
Automatic audible or warning-light 
alarm can be provided, if desired. 

Sperry's monitor uses no servo sys- 
tems. operates entirely from d.e.— except 
when the vertical gyro is needed to 
compensate for changes in pitch atti- 

Jct aircraft acceleration, under con- 
stant thrust condition, decreases slightly 
as the airplane picks up speed during 
takeoff roll because of increase in drag. 
To compensate for this normal fall-off 
in acceleration, Sperry combines accel- 
erometer signal with one from a dy- 
namic ("q") pressure sensor. Sum of 



CONTROL toner console for Nortronics 

ter airplane type, weight and configuration 
into takeoff monitor computer. Console rc- 

also shows computed takeoff distance. 

two signals remains constant through- 
out for normal takeoff run and is 
independent of ground wind condi- 
tions. eliminating wind considerations. 
(Honeywell introduces similar compen- 
sation bv means of its odometer signal.) 

Sperry monitor weighs 64 lb., includ- 
ing automatic alarm provision and 
cockpit indicator. Company gives no 
estimate on price, but it probably will 
be in the S2.500 range. 

The ground-based takeoff monitor 
which Northrop's Nortronics Division 
lias proposed to Airways Moderniza- 
tion Board. Civil Aeronautics Adminis- 
tration and a number of Air Force 
Commands, requires the pilot to radio 


to tower three pieces of information: 
aircraft type, gross weight and thrust 
configuration, i.e. whether afterburner 
will be used, water or alcohol injection. 

Control tower operator then enters 
this information in takeoff monitor 
computer by means of small console. 
(See photo at left). To eliminate 
possibility of error in pilot to tower 
transmission, or in tower operator's 
entry. Nortronics proposes to install a 
small billboard ty pe display at the end 
of the runway which will’ repeat back 
to the pilot airplane weight, type and 
computer's calculated distance to point 
of takeoff. Tower operator's console 
also has a repeat-back display to assure 
operator that correct data has been 
inserted in computer. 

Runway Lights 

Nortronics proposes to use a series 
of lights installed along the edge of 
the runway to give pilot a visual "how- 
goes-it" indication: 

• Steady green light will show pilot 
that airplane is accelerating at rate 
which will assure safe lift-off within 

• Flashing green light will indicate that 
airplane has achieved safe takeoff speed 

• Steady red light will indicate sub- 
normal acceleration. 

• Flashing red light will indicate that 
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there is no possibility of safe takeoff 
and that pilot should abort. 

• Lights off means system inoperative. 

Meteorological data on wind velocity, 
direction, ambient temperature and 
pressure will be measured at or near 
the airstrip and be automatically fed 
into the takeoff monitor computer, 
according to Max Stanley, Northrop’s 
chief of flight operations. Other factors 
such as runway length, gradient and 
possible obstacles beyond edge of run- 
way will be set into the computer. 

None of the takeoff monitor manu- 
facturers even suggests that its device 
be used to automatically apply brakes 
in event of sub-normal takeoff run. 
Pilot discretion remains link between 
new takeoff monitors and decision to 
abort or proceed with the takeoff. 

I 'TtPfflT' 1 

^ FILTER CENTER 
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(Ed. Note: Following arc main points 
of new developments reported at recent 
National Conference on Aeronautical 
Electronics in Dayton.) 

► New Transistor Material-Gallium 
arsenide, new semiconductor material, 
shows promise of providing transistors 
which can operate at temperatures of 
?OOC, slightly above temperature 
limit of silicon units, with better high 
frequency characteristics normally found 
in lower temperature germanium tran- 
sistors, Neil Di Giacomo, Wright Air 
Development Center, told recent Day- 
ton avionics conference. 

► Phase Modulation for Digital Trans- 
mission-Widespread use of phase mod- 
ulation for binary data transmission is 
predicted by Ferril A. Losee, Hughes 
Aircraft, as "a result of new technique 
which overcomes previous distortion, 
multipath and frequency errors associ- 
ated with phase modulation. Phase 
modulation offers considerably better 
performance than AM, requires less 
bandwidth than FM. New Hughes 
technique compares phase of each pulse 
with phase of its predecessor, using 
magnetostrictive delay line with delay 
time equal to pulse repetition rate. 
Side-by-side comparison of new tech- 
nique with conventional FM, between 
Los Angeles and Dayton, using same 
power, frequency and information rate 
showed phase modulation performance 
was superior to FM, Losee told recent 
Dayton avionics conference. 

► Electronic Gyroscopes— Possibility of 
using spinning electrons as a gyroscope 
reference was suggested by T. P'. Haney, 
Westinghouse Electric Corp., at Day- 
ton conference. Precession of spinning 
electronics, similar to precession of gyro. 





The Jet Engine Department of Gen- 
eral Electric Co. maintains several hotel 
rooms in Cincinnati on a permanent basis for 
Engineers who visit us, at our expense, to 
discuss their future with JED. 

Perhaps some time this year, you will 
be our guest? We are searching for Engineers 
with 2 or more years’ experience in 

Control Systems Design 
Control Component Design 
Accessories Design 
Mechanical Design 
Aero-Thermo Design • Analysis 
Test and Evaluation 
Instrumentation Design 
Please check your field of interest above, fill out 
the coupon below, and mail to: 

J. A. McGovern 
Jet Engine Dept. AW-623 
General Electric Co., Cincinnati 15, Ohio 
Upon receipt of the coupon, we will 
forward a brief form to return to us describ- 
ing your interests and experience. Following 
this, you may then be invited to “be our 
guest” in Cincinnati to talk to our Engineer- 
ing Managers and Supervisors so that we 
may become better acquainted. 

HERE IS WHAT WE OFFER: 

• Opportunity to work with top Engineers in a field 
in which you are most interested. 

• Freedom to follow your own ideas; pleasant work- 
ing conditions; complete work facilities. 

• Attractive salary plus 39 added aids for better 
living, including Medical Plan, Stock Bonus Plan. 

• 100% tuition refund if you continue your studies. 

Gentlemen: 

1 am interested in the possibility of an association with 
the Jet Engine Dept, of General Electric. 


Be sure to Include Your Field of Interest on Coupon. AW-623 
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How to get the 

RESOLVERS 


you want 



The answer: Specify Ben/lix • Wide selec- 
tion assures you of exact performance you 
want • Frame sizes 8, 10, 11, and 15 at 

immediate delivery • Other sizes available 
on special order • Operating temperature 
ranges from — 65°C to +200°C • 200 

• Tvpical accuracv: 4-rcsolvrr cascaded 
chains with an accuracy of 1/6 of a 
degree without the use oj a booster amplifier 
arc now in production. 

Further proof that . . . 
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Miniature Indicator 

Microminiature moving coil indicator. 
Model HCM 7/16. hermetically sealed, 
measuring only 7/16 in. dia. x 15/16 in. 
long, weighs ! or... comes with cither flag or 

cockpit instrument for use as warning flag. 


Co., Manchester. N. H. 

can be produced by strong magnetic 
field. Same principle is employed for 
other uses in new Maser atomic ampli- 
fiers (AW Aug. 19, p. 76). 

► Air-Ground Meteor Burst Communi- 
cations— Preliminary tests in a PBY in- 
dicate that meteor burst communica- 
tions technique (AW June 17, 1957, 
p. 96), recently developed for point-to- 
point use can be employed for ground- 
to-air digital communications, but in- 
formation rate is relatively low. Tests 
conducted by Stanford Research Insti- 
tute used three-clement Yagi antenna 
and a vertical quarter-wave stub 
mounted on booms in nose and tail of 
PBY. Teletype signals transmitted from 
Bozeman, Montana, using 2 lew. trans- 
mitter. at 40 me., were received by air- 
plane flying over northern California, 
S00 mi. away. Results were reported at 
Dayton conference in paper authorized 
bv Irving Roth. W. R. Vincent and 
A. M. Peterson, all of SRI. 

► Precision Tracker— New AN/FPS-16 
monopulse radar, developed by Radio 
Corp. of America, is able to establish 
position of target with strong signal re- 
turns with error of no more than 5 sec. 
of arc (0.02 mil) for extended periods 
cf time, David K. Barton reported at 
Dayton avionics conference. RCA is 
producing KPS- 16 under Navy con- 
tract for use by all three services. 

► New Type Radar Navigator— Novel 
type of airborne radar for measuring air- 
craft/missile ground speed, which docs 
not use Doppler shift principle, has 
been test flown by General Electric. 
System employs single transmitter an- 
tenna. two receiving antennas along 
fore-aft axis, two more at right angles. 
Antennas arc aimed vertically down- 
ward instead of at an angle as in 
Doppler systems. Similar echoes from 
ground are obtained at each of two 
fore-aft, or spanwise antennas, separated 


by interval of time which is propor- 
tional to vehicle's ground speed. Cross- 
correlation technique is used to make 

called "Correlation Navigator.” New 
technique can provide improved ac- 
curacy or smaller size than conventional 
Doppler system, Frank R. Dickey, Jr., 
told recent Dayton avionics conference. 
Overwater bias error encountered in 
Doppler systems is eliminated in new 
svstem, Dickey says. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• DC |>crmanent magnet motors, offer- 
ing efficiencies as high as 45%, are 
available in models from 4 to 50 vdc. 
Units arc of integral construction to re- 



duce length and bulk and utilize new 
developments in ceramic magnetics. 
Motors are available with sleeve or ball 
bearings and with a variety of mounting 
arrangements. Reflcctone Corp., Stam- 
ford, Conn. 

• Tri-axial accelerometers, standard Sc- 
ries 400-TX and immature Series 
500-TX, arc designed to simultaneously 
measure shock and vibration in three 
mutually perpendicular directions. Units 
employ piezoelectric ceramics in com- 
pression for the sensing element to ob- 
tain sensitivities up to 27 mv./G to 



S rovidc an acceleration response from 
.03 to 40.000G. Natural frequencies 
range from 20 to 35 kc. for frequency 
coverage from 1 cps. to 12 kc. Units 
available with upper temperature limits 
of 200F or 540F, and range in weight 
from 13 to 60 grams. Columbia Re- 
search Laboratories, MacDade Blvd. and 
Bullens Lane, Woodlvn, Pa. 
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• Microminiature wire-wound poten- 
tiometers, called Acesets, are now ob- 
tainable in 13 resistance values between 
50 and 100,000 ohms. Said to offer 
greater temperature cycling stability 
than other types of comparable size 
through use of 20 ppm. temperature co- 



efficient wire, electrical specifications 
are: heat dissipation 2 watts at 60C, 
voltage breakdown 1,000 vdc., electrical 
angle 325 deg. nominal, resistance toler- 
ance ±10%, linearity ±5%. Size is 
$ in. dia. by A in. length. Ace Elec- 
tronics Associates, Inc., 99 Dover St., 
Somerville, Mass. 

• Miniature screw-actuated potentiom- 
eter, No. 200L-2-104, provides resist- 
ance range to 100,000 phms in unit 
measuring i x A x 1 J in. Resolution of 
100K model is 0.14%, power rating is 



0.25 at 70C, maximum operating tem- 
perature is 105C. Adjustment accuracy 
is obtained through 25 turns of rota- 
tion for screwdriver setting. Bourns 
Laboratories, Inc., P.O. Box 2112, 
Riverside, Calif. 



• Relay, Type E420D, is designed to 
meet requirements for airborne and 
missile applications of M1L-R-5757B 
and MIL-R-6016B. Unit measures 
1 A x 1 A x 2 in. Electro-Mechanical 
Specialties Co., Inc., 1016 North High- 
land Ave., Los Angeles 38, Calif. 



Blades and hub are 
machined from a single 
forging, eliminating welds 
and inserts, thereby increasing 
reliability. Symmetrical and 
tapered blade configurations. 
Research and development 
work invited. 

Write or phone today. 


11819 West Olympic Bled. 

Los Angeles, Calif. BR 2-4331 
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EXDUCERS • PRESSURE VESSELS 
IMPELLERS • SPECIAL WELDMENTS 


Integral design 

ROTORS 


HOUSTON 

FEARLESS 


STAY UP TO DATE 

with TECO’s new, free Engineering 
Bulletin Service on aircraft seating. 
Latest styling, full-color view, 
dimensions and specifications are 
on every sheet— 


sent in sturdy binder cover. 



reference and automatically receive 


each is produced! 

TECO Aircraft Seats 

TECO, INC., 3210 Winona Avenue 
Burbank, California 
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Why Fluoroflex-T 
3000 psi hose controls 
Hustler nose gear 


Here’s a nose gear that, during retraction, pivots 
and folds in several places to clear weapons pod. 
Its steering system conveys hydraulic fluid at 
3000 psi. Vital to its performance: flexible, re- 
liable, and corrosion-proof high pressure lines. 

First to have passed Wright Field high pres- 
sure, high temperature tests, Fluoroflex-T R700 
flexible hose was ready for this difficult job . . . 
was fully proven by two years flight service. Its 
small O.D. is right for the compact system. It is 
lightweight. With low volumetric expansion under 
pressure peaks, it contributes to instant response 

And, as in all Fluoroflex-T hose, the special 
patented tube gives complete immunity to all 
hydraulic fluids — while Resistollex-designed fit- 
tings assure fully against blowoff. 

Use of Fluoroflex-T hose assemblies on the 
B-58 doesn't stop with the nose gear. They’re on 
the.airframe and engines as well. 

REMEMBER: 

Properties of products made from Teflon powder 
can change manyfold with minor variations of 
processing method. The fabricator’s experience is 
therefore your best assurance of quality and re- 
liability. So specify Fluoroflex-T . . . for the hose 
backed by unmatched experience. 

Send for data . . . and ask for copy 
U of our 64-page aircraft plumbing 
MMME' handbook if you don’t have one. 


R 


Originators of high temperature fluorocarbon hose assemblies 


e s i stofl ox 


CORPORATION 

Roseland, New Jersey . Western Plant: Burbank, Calif. • Southwestern Plant: Dallas, Tex. 
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BUSINESS FLYING 


Reading Display Keyed to Business Flying 


Reading, Pa.— Safety hints on light 
twin flying, discussions of new de-icing 
systems specifically designed to increase 
lightplane all-weather capabilities and 
planned policy changes in Civil Aero- 
nautics Administration's handling of 
supplemental type certificates were the 
main points of a recent big turnout here 
of business flyers for Reading Aviation 
Services’ Ninth Annual Maintenance 
and Operations Meeting. 

A one-dav affair since its initiation 
eight years ago— when static display ex- 
hibitors outnumbered the guests— Read- 
ing’s show this year was made a two-day 
meeting in order to provide time for 
considerably expanded displays and dis- 
cussions keyed to business flying. 

An entire large hangar was given to 
providing booth space to the approxi- 
mately 60 equipment and services com- 
panies, another building was used to 
serve luncheons for the approximately 
2,000 guests that attended the meeting, 
some arriving from as far away as Dallas 
and Omaha. 

An estimated 270 business and private 
aircraft were flown in. ranging from a 
1928 Waco 10, which took first place 
in the antique aircraft division of 
Reading’s annual aviation awards, to 
U. S, Industries’ Convair 440 (judged 
as having the best interior of the planes 
displayed). 


Actual Flight Checks 

Many exhibitors, in addition to static 
displays, had airplanes fitted with their 



a cost of S75 per trainee, 
ight-twin pilots received practical 
iters on engine-out operating proce- 
ss during discussion periods, particu- 
' on the importance of gaining 
;ht on takeoff to enable safe go- 
inds or better choice of landing spots 
— ‘a powcrplant quits. CAA repre- 


t in which t 
n emergence arises. 
There arc some, he noted, who go t 
the other extreme: placing the emphas 




LIGHTWEIGHT Goodrich de-icing system for fast-growing light twin business plane fleet 
weighs about 50 lb. This typical installation in a Piper Apache is also representative of 
layout in other airplanes. Engineering details of system include: 1— 3.000-psi. air accumu- 
lator. gages and relief valve; 6— mounting plate; 7— remote operating cable; 8— distributor 
valve; 9-air dump valve; 10-AN 824-60 tec; U-AN 957-60 cross; 12-3.8-in. B-118 de-icer 
hose; 13— 3-in. i.d. .028 wall aluminum tubing. Also: A— vacuum system check valve; 
B-vacuum regulator; C— vacuum relief valve; D-vaciium pump and F.— vacuum to instru- 
ments. De-icer boots (light areas in drawing) are permanently cemented to surfaces, have 
spanwise inflation tubes. Portion of system, comprising approximately half its weight, can 

down, light pumps developed by Bcndix Aviation’s Utica Division to replace the pneumatic 
bottle system. Piper is also studying Freon gas system for anti-icing the Apache. 
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Lockheed’s F-104 “Starfighter”. And for the six- 
teen different curved Electrapane ® glass panels in 
the Boeing “B-52”. 

And, because L-O-F is one of the world’s largest 
producers of flat glass, we can supply you with 
“grid photo-tested”, top-quality glass at reason- 
able prices. 

If you have any question concerning the latest 
developments in aircraft glass, send it to Aircraft 
Division, Dept. 7368, Libbey 'Owens- Ford Glass 
Company, 608 Madison Avenue, Toledo 3, Ohio. 


FORD a. Gnedt /Janie, Ln GUm 


Make a fuselage of glass? Well, not yet! Glass has 
amazing properties, but naturally has application 
limitations. You’ll be time and money ahead, if 
you call in an L-O-F technical adviser, right from 
the start. 

What you can do with glass is a matter of 
technical knowledge and manufacturing experience. 
For instance, our ability to bend glass plies of un- 
equal thickness to put the glass weight "where it 
will be of greatest structural advantage, has pro- 
duced dramatic improvements in windshields for 


LIBBEY- OWENS- 
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on gaining height at the expense of 
maneuvering speed with one engine 
out. In either case these pilots arc 
faced with the alternative of a highspeed 
crash or a spin at low altitude. 

A good rule of thumb is to plan to 
attain an arbitrarv altitude to provide 
sufficient maneuvering height above the 
ground should an emergency arise. CAA 
personnel who arc coached in cmcr- 
genev procedures at the agency’s Aero- 
nautical Center at Oklahoma City, use 
400 ft. as their "obstruction clearance 
altitude” to provide height for go- 
around and give them time to initiate 
emergency procedures. 

Private pilots were also cautioned to 
pay attention in their flight planning to 
takeoff conditions such as temperature 
and airport altitude. Airlines use cer- 
tificated flight dispatchers to calculate 
airplane configuration, but it is abso- 
lutely legal for a private airplane to take 
off at maximum gross regardless of tem- 
perature and altitude at the airport, al- 
though these cm have serious conse- 
quences on the airplane's performance. 
CAA personnel at Oklahoma City, fly- 
ing the light twins, note that at tlie 
1,300-ft. altitude of their airport, the 
airplanes need approximately five miles- 
per-hour greater takeoff speed than at 
sea level; this is attributable to the 
fact that small engines develop their 
maximum power at sea level. 

STC Changes 

Important policy changes being pre- 
pared by Civil Aeronautics Administra- 
tion in its supplemental type certificate 
(STC) procedures, governing modifica- 
tion of business aircraft, are designed 
to answer industry complaints that cur- 
rent methods are causing it and their 
customers considerable hardship. 

Details of new policy, based on a 
comprehensive field survey bv a CAA 
team, arc scheduled for release soon, 
Engineering Division Chief Henry 
Weeks reported. It is expected that the 
changes will place greater responsibility 
with modification companies to speed 
modification approval process. CAA 
will be in a better position to work 
over engineering data involved in modi- 
fication since it has been increasing its 
engineering staff in recent months. 
Weeks noted, due partly to ability to 
offer better salaries and also because of 
greater availability of personnel because 
of industry slow-downs. 

Ability of a company to oversee its 
modification programs will depend 
upon the quantity and quality of its 
engineering staff; Weeks advised such 
companies to push buildup of qualified 
technical personnel so that they will 
be m a position to handle increased 
responsibilities. CAA is also accelerat- 
ing a program of qualifying industry 
designated engineering representatives 
(DERs) who will be capable of approv- 


ing prototype aircraft and subsequent 
modified aircraft. 

New equipment coming along suit- 
able for increasing all-weather capabili- 
ties of light twin aircraft by providing 
suitable de-icing gear was discussed by 
Howard Piper, vice president. Piper 
Aircraft Corp. Basic types of new 


equipment, aimed at decreasing weight 
-a critical factor in these small aircraft 

• Anti-icing system, employing liquid 
Freon heated to gaseous state and cir- 
culated along leading edge surfaces of 
wings and tail, has been devised for 
Apache installation by a fonner Servel 
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Planting trout by air into Cascade lakes 


“Bombing” mountain lakes with fingerling trout. Sam 
Whitney has revolutionized Oregon's fish-stocking pro- 
gram. In just one month he “plants” more than 350 lakes 
by flying 150 feet above the water — high enough for the 
fish to lose their forward motion before they hit. Pack 
trains previously spent all summer stocking only 00 lakes. 
“Dropping toward those small lakes in limber country can 
be a lot of fun.” says Mr. Whitney, “as long as I know I 
have enough power to get up and out again. That's why 


I use Chevron Aviation Gasoline — it always gives me 
the extra power I need, without a miss. It never fouls my 
plugs, either. There’s no better gas made. 

“I know RPM Aviation Oil is the best 'engine insurance’ 
I can get. It keeps my planes running smooth and free for 
hundreds of extra hours, with never a stuck valve or ring. 
In fact, when a customer comes to my base at Newberg, 
Oregon, with that trouble, I usually cure it just by flushing 
out his engine with 'RPM'." 




refrigerator engineer. Dr. Robert 
Taylor, Evansville. Ind. Installation has 
been tested on a Piper Apache, the gas 
being heated in the engine exhaust 
system, the Freon steam raising skin 
temperature some 50 deg. above am- 
bient temperature to prevent or remove 
ice formation. Gas is contained in two 
sheets of aluminum bonded together, 
having a chamber of approximately A 
in. x 1 in.; the sheets fastened to the 
wing and tail surfaces by Rivnuts. 

Advantages of this system, Howard 
Piper noted, was that it was fastened 
permanently to the airplane and re- 
quired no pilot control since it was al- 
ways operating. Weight was estimated 
at 50-60 lb. Estimated price is 53,500 
installed. Crescent City Aviation, 
Evansville, plans installations available 
this fall. 

• New Goodrich Type 23 lightweight 
de-icing gear, is more conventional 
pneumatic expanding boot-type equip- 
ment having spanwise inflatable tubes 
energized by a compressed air supply 
stored in a 3,000 psi. bottle. For an 
average business airplane with air at 

1.000 psi., endurance of the storage 
bottle is estimated at approximately 
two hours when activating the system 
once every three minutes. System elimi- 
nates conventional type using engine- 
driven pumps to supply pressurized air 
source, also associated oil filtering and 
separating equipment, timers, solenoid 
valves and miscellaneous plumbing, 
thus cutting weight to approximately 
50 lb. and bringing price down to under 

53. 000 installed. Cycling of the de- 
icing system is done by the pilot, a 
complete inflation and deflation actu- 
ated by a single J in. push on a control 
shaft. Rubber-type de-icing boots arc 


permanently cemented to the wing and 
tail surfaces, mechanical parts package 
can be removed and stored when not 
required. Equipment will be available 
this fall. 

• Another de-icing system under devel- 
opment is a modification of the above 
Goodrich equipment using scaled-down 
pumps developed by Utica Division of 
Bendix Aviation, eliminating the com- 
pressed air bottle installation. System 
is expected to weigh approximately 44 
lb., will cost under S3.000 and is ex- 
pected to be available this year, in kil 

Piper has developed a kit for prevent- 
ing skin damage from ice being thrown 
from the Apache propellers to adjacent 
fuselage. Kit consists of panels of 
Royal ite shock-absorbent plastic panels 
which can be fastened to the fuselage 
skin using Rivnuts, leaving a i in. gap 
between the panels and fuselage skin. 
Kits will be available to Apache oper- 
ators this fall. 

Method of anti-icing antennas, utiliz- 
ing heated Freon gas steam, has also 
been developed by Dr. Taylor. Liquid 
Freon is vaporized by a coil-type heat- 
ing clement in the base of the hollow 
antenna. This item is also expected to 
be available this fall. 

Piper Inaugurating 
Learn-to-Fly Plan 

A learn-to-fly-on-vacation program de- 
signed to make it convenient for pro- 
spective pilots to speed the process of 
getting their licenses is being inaugu- 
rated this summer by Piper Aircraft 

plan is being tied to a popular New 


England resort so that would-be pilots 
ana their families can enjoy normal va- 
cation activities while also accumulating 
most of the time required for a private 
license. Program is also applicable to 
current holders of licenses who could 
take advantage of their time off to get 
instrument ratines. 

Prime reason for the idea: to make 
obtaining a license easy for those who 
ate normally so busy during working 
periods that they eitlier find it hard to 
get away from tlieir offices or can give 
so little time normally to learning to fly 
that the process stretches out to the 
point where they actually become dis- 
couraged and quit. 

Company points out that a person 
can handle two or three lessons a day 
safely without strain and thus solo 
within a week. Accelerated pace actually 
reduces amount of instruction time re- 
quired, since student retains knowledge 
better than if same time was spread over 
a longer period and requires less time 
for brushing up prior to taking next 

*v s initial lcarn-on-vacation cen- 
ter is Martha's Vineyard, off the Massa- 
chusetts coast. Martha's Vineyard Air 
Service will have available a fleet of 
Tri-Pacers to handle the first step of a 
program which Piper will set up on a 
nationwide basis if this experiment 

Area was selected because it has been 
a longtime vacation and tourist area and 
provides numerous facilities for relaxa- 
tion in addition to variety of living fa- 
cilities to suit most budgets. Area is 
also suitable for instrument training 
because of ADF. ILS, omni, LF range, 
radar and other navigational aids avail- 
able nearby. 

Fixed Loop For ADF 
Has No Moving Parts 

Fixed loop for automatic direction 
finders, reported to require no mainte- 
nance and providing low-drag light- 
weight installation, and a new ADF 
transducer permitting non-directional 
low-frequency transmitters to be used 
for omni-range type guidance, are be- 
ing marketed by Lear. Inc. 

• Non-rotating gonio loop has no mov- 
ing parts, these instead being mounted 
on or near the airplane's radio rack, pro- 
viding superior environmental condi- 
tions and requiring considerably less 
power than usually necessary for rotat- 
ing a conventional loop since motor size 
is reduced. Also, use of a goniometer 
eliminates one set of synchros necessary 
tor conventional loops, reducing over- 
all system errors. Low inertia of the 
goniometer also reduces indicator’s 
overshoot. 

New Lear equipment replaces present 
lOtating loop antennas, requires no 
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modification of installed ADI'' equip- 
ment. Loop is only one inch thick and 
requires a single one-inch diameter hole 
in the aircraft skin for mounting. Be- 
cause of the unit's light weight, no ad- 
ditional structure is required for instal- 
lation. Loop is completely locked in 
oil-and-hvdraulic-fluid-proof scaled plas- 
tic foam to obviate maintenance. 

When added to Lear ADF-100 or 
ADF-I2E-2, unit costs approximately 
$125 uninstalled; if added to other 
types of ADFs, price will be some 5500. 
• ADF transducer weighs under two 
pounds, can be applied to any make of 
automatic direction finder used in 
Lear's integrated flight equipment. Us- 
ing this combined equipment, pilots 
can fly inbound or outbound radials, 
making manual or automatic approaches 
on non-directional low-frequcncv trans- 
mitters, such as broadcasting stations. 

Camair Twin-Navion 
Production Resumed 

Production of Twin-Navion conver- 
sions has been taken over by Camair 
Corp., a fixed base operation at New 
Kingstown, Pa., which has taken the 
project over from the former Galveston, 
Tex., owners. New company has a 
demonstrator 480 Twin-Navion flying, 
expects to have its number one produc- 


tion model incorporating some impor- 
tant changes flying in approximately 
three months. 

Key feature of the new Camair 480 
will be switch to fuel-injection model 
Continental 0-470-B 26-lip. engines, 
which arc expected to provide impor- 
tant fuel economics and also eliminate 
carburetor icing problems. Airplane 
will sell for approximately S32.000 with- 
out radio. 

New company has retained name of 
former conversion firm which devel- 
oped this twin-engine configuration of 
single-engine Navion business plane. 
Tools, dies and parts were transferred 
to Pennsylvania late last summer. 

Canada Oil Activity 
Builds Helicopter Use 

Increasing activity in exploration 
work this summer by major oil com- 
panies in the Canadian northwest will 
require a major fleet redistribution by 
Okanagan Helicopters Ltd. of British 
Columbia. 

A total of 15 Bell helicopters and 
one Sikorsky S-55 will work in the 
Northwest Territories, northern Al- 
berta and British Columbia and the 
Yukon, according to G. W. McPher- 
son, president of Okanagan. 

McPherson said in Vancouver that 


Shell Oil Co. of Canada has contracted 
for six Bells, which will be engaged in 
transporting exploration and survev 
crews during the summer months. Cali- 
fornia Standard will use a Sikorsky S-55 
to transport oil and fuel to supply 
camps, from which four Bells will oper- 
ate on exploration work. 

Imperial Oil has a contract for three 
Bells, while Sinclair and Triad will each 
use one Bell. 

PRIVATE LINES 


Look for definite swing to fuel in- 
jection engines for business planes cover- 
ing wide range of powerplants. Con- 
tincntals's IO-470-C 250-lip. engine in- 
stallation on 1958 Beech J35 Bonanza 
has sparked industrywide interest in 
this type of equipment because of 
elimination of carburetor icing problem 
and reportedly good fuel economy. 
Lycoming Division of Avco Manufac- 
turing Corp. also is planning fuel injec- 
tion equipment installation on its 
GSO-480, GSO-540 and GSO-720 
powerplants, favoring Simmonds auto- 
matic system requiring no pilot con- 
trol. 

New wingtip fuel tank installation 
for Beech Bonanza, providing total of 
24-gal. auxiliary fuel, is under develop- 
ment by Safe Flight Extenders Co.. 
Stamford. Conn., which has been fly- 
ing prototype installation engineered 
and built bv Doman Helicopters. Fuel 
tanks, of all-metal, welded design, are 
expected to increase Bonanza normal 
range by some 450 mi. and require no 
structural changes. Fuel lines connect 
to standard Bonanza four-wav salve. In- 
stallations are expected to be available 
in kit form in about a month at cost of 
approximately S600 per set. 

Skvcraft Design, Old Star Airport. 
Langhorne, Pa., reports it has installed 
its metal wings on approximately 130 
Ercoiipcs, 150 Cessna 120s and 140s. 
and 50 Stinsons. It is currently working 
on metal Stinson a’leron design and 
also has program for all-metal wings 
and fuselage for Piper Tri-Pacer under 
development. 

Planned maintenance program, to 
enable business aircraft owner to proj- 
ect cost of equipment over a scheduled 
period and provide him with a manual 
designed to his requirements, is being 
developed by Southwest Ainnotive 
Corp.. Love Field. Dallas. Tex. Firm 
is distributing detailed flat rate overhaul 
catalogs coloring Aero Commander, 
Cessna 310. Twin Beech. Bonanza, 
Twin-Bonanza. DC-3 and C-47 and 
Lodestar. Booklet also has instrument 
overhaul prices. 


Lee Miniftaff 
Capital Airlines 

PROOF 

OF NORTHWEST 
TRAINING 

There's no gamble when you hire a Northwest graduate. Hun- 
dreds like Mr. Mintzlaff, now holding responsible positions, are 
living proof of the value of their training. And the graduate 
whom you interview has not only received this same thorough 
schooling but has shown, through the investment of his own 
time and money, his desire to succeed in your business. 

For complete information on Northwest train- 
ing and information on available graduates 
write, phone or wire 

NORTHWEST SCHOOLS 
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NEW AVIATION PRODUCTS 



Aero I ractor. small nose wheel trac- 

single and twin engine tricycle gear air- 
craft. Employing a hydraulic jack to 
lift nose wheel, device is said to be 
adaptable to all tricycle gear planes. 

Throttle-controlled Briggs & Strat- 
ton engine provides speeds of { to 3 
mph. Tractor drive automatically re- 
turns to neutral when lever is released, 
and brake permits parking on incline. 
Aircraft in photo is Cessna 310. 

Aero Vector Division, Yuba Con- 
solidated Industries, Inc., 1084 Martin 
St„ San Francisco, Calif. 

Guidance System Motor 

Motor designed for guidance systems, 
flight simulators and other aircraft and 
missile applications has a gear ratio of 
7,000,000 = 1, the manufacturer claims. 
Motor turns at more than 3,000 rpm., 
and the output shaft makes one revolu- 
tion every 32 hr. In simulated flight 
application it will return to zero as soon 
as it is turned off. Unit weight is 3 lb. 

Dalmotor Division, Yuba Consoli- 
dated Industries, Santa Clara, Calif. 



Instrument Lamp 

Miniature lamp, measuring £ by £ in., 
is designed for integral lighting of air- 
craft instruments. Life expectancy of 
60,000 hr. of continuous burning at 5 
volts makes lamp the smallest commer- 
cially designed long-life lamp, the manu- 
facturer states. 

Lamp is said to withstand severe 
vibration and voltage surges up to 30 
volts. 

Chicago Miniature Lamp Works, 
1500 N. Ogden Ave., Chicago 10, 111. 


Wind Indicator 

Windscope, remote reading wind- 
spccd-and-dircction instrument, indi- 
cates both wind direction and velocity 
on a single dial. Costing less than S100, 
instrument is aimed at small airport, 
amateur meteorologist market. 

Instrument requires no outside elec- 
trical power. Revolving cups generate 
their own power, while a if volt flash- 
light battery, installed in indicating 
panel, transmits signal from direction 
vane. Battery is drained only when 
wind direction is being checked. Panel, 
graduated in both miles per hour and 
Beaufort scale, ordinarily shows wind 
velocity of 0 to 25 mph.’ When winds 
exceed 25 mph., indicator can be re- 
verted to a sub-scale of 25 to 100 mph. 
by depression of a toggle switch. Wind 
direction is obtained by lifting this same 



Variable Flow Pump 

Variable displacement axial piston 
hydraulic pump for aircraft and missile 
application is comparable in size to 
current fixed displacement pumps. 

Scries PV-3906 pump is rated at 
3,000 psi. It is capable of intermittent 
operation at 24,000 rpm. displacing 
9.7 gpm. Maximum recommended 
speeds are 12,000 rpm for aircraft 
application and 18,000 rpm. for missile 
use. the maker states. Weight is 2.4 
lb. 

Vickers Inc., Detroit 32, Mich. 

Hi-Temp Limit Switches 

Two hcrmeticallv-sealed limit 
switches are suited for use near jet 
afterburners, missile exhausts and other 
high temperature locations. Operating 
temperature range for both switches is 
— 65F to 4-600F. 

One of the switches, 12HR1-S, has 
a plunger actuator for in-line motion 
operation while the second, 22HR1-S, 
has a roller plunger actuator for opera- 
tion by cams or slides. 

Contact arrangement consists of two 
single-pole double-throw circuits. At 



Micro-Switch of Freeport, 111., Divi- 
sion of Minncapolis-Honcywcll Regu- 
lator Co. 


Drop Test Machine 

Drop test machine for testing air- 
craft and missile equipment provides 
shock forces in excess of 77Gs on speci- 
mens weighing up to 400 lb. 

Model 30K drop test machine con- 
sists of a piston type platform, which 
is subjected to a free fall into a cylinder 
of air pressure. Uncertainty of impact 



repeatability inherent in conventional 
type sand bed machines is said to be 
eliminated in this test device. Provi- 
sions are made to mount an accelerom- 
eter which feeds data to a recording de- 

Aeroflex Laboratories, Inc., 34-06 
Skillman Ave., Long Island Citv 1, 
N. Y. 
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ESSO JET AGE EXPERIENCE IS READY TO SERVE YOU NOW 






“I don’t know who you are. 

I don’t know your company. 

I don’t know your company’s product. 

I don’t know what your company stands for. 
I don’t know your company’s customers. 

I don’t know your company’s record. 

I don’t know your company’s reputation. 
Now— what was it you wanted to sell me?” 


MORAL: Sales start before your salesman calls 
—with business magazine advertising. 


I®) McGRAW-HILL Publishing Company, Inc. |p 

330 WEST 42nd STREET, NEW YORK 36, N.Y. 


CLASSIFIEC 


ADVERTISING 


" Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE; UNDISPLAYED RATE: 



C-46-B-17 

ATTENTION 

DEAL DIRECTLY WITH OWNER 

EXECUTIVE A AIRLINE DC 3 

HANGAR SPACE 

Mercer County Airport 
Trenton, N. J. 

sible organization on Cargo and Past- 
ized C-46D. Both previously N. C. 

“if.IT J 

SIKORSKY S-51 


Arrcroft ore reody for flight. 


a1 0 ’:"' ' '' 


'V TRADE-AYER CO. 

s ,lnd ' n N - J - 



FOR SALE, LEASE, IEASEPUKHASE ^ 

(RANK AMBROSE AVIATION COMPANY.^ Inc. 

PRICED J for Quick Sale! 

LOW 

DC-4E LIKE NEW 

WITH ZERO TIME AIRFRAME 
AND 7M2 ENGINES 

Installation e Zara wl. -40,010 lbs. 

stUu5Vr' / 1 

/Remmert- Werner 

' , ' x \ "lA fioride 

C-47'S FOR SALE DC-3'S 
REPAIR OVERHAUL MODIFICATION 
VOLITAN AVIATION 

Immediate Delivery 

PRATT A WHITNEY WRIOHT 

R1830 R1820 

R985 R1340 R2000 

ENGINE WORKS 

INC. 

WRIGHT 
1 820-76A 

ROBERT A. DARNALL 

FOR IMMEDIATE DELIVERY! 
MILLRICH ENGINEERING CORP. 


“Searchlight” 

IS 

Opportunity Advertising 

—to help you sell what you no longer 
need. 

Take Advantage Of It 
For Every Business Warn 
"Think Searchlight First" 

■M l I omblnnlion 

IBS * 1 
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Ground-floor opportunities in 

INTEGRATED BOMBING-RADAR-NAVIGATIONAL SYSTEMS at 


IBM 


IBM 


MILITARY 

PRODUCTS 
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HELICOPTER PJLO« und Nl 
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... and You 
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qualities. Insatiable curiosity... iron-backed determi- 




B.S. or M.S. degree, gas turbine experience. 


GENERAL^) ELECTRIC 

IIP 



STANFORD RESEARCH INSTITUTE 

Applied 4eee^teA 'D^TstudieA {or 
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OPERATIONS ANALYSTS 
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the electronic, electrical dr mechanical fields— or in gyroscope design . . . AC would like 
to hear from you. Your inquiry will receive an interesting response from 
Mr. Cecil E. Sundeen, Supervisor offTechnical Employment, Dept. D, 

1925 E. Kenilworth, Milwaukee I, Wisconsin. 
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AC VOLTAGE REGULATOR -Provid.s constant voltage output tor alternating currant source ±1% over 


DC to DC POWER SU P P L Y ( D Y N A S T AT) - 



Producing Controls for Every B, 


The General Motors Matched Power Team 
of Allison Prop-Jet Engines and 
Aeroproducts Turbo -Propellers Assures 
Convair 340/440 Transports Continued 
Service in Jet -Age Transportation 



CONVERSION TRANSFORMS TODAY’S AIRCRAFT INTO JET- 
AGE TRANSPORTS. Obsolescence facing piston-powered 
Convair 340/440 transports can be solved by modernizing 
these popular twin-engine planes to Allison Prop-Jet engines 
and Aeroproducts Turbo-Propellers. Conversion to Allison 
Prop-Jet power packages is economically and technically 
sound: 

• Speeds are increased up to 90 mph giving the turbine- 
powered Convair routine cruise speeds of 350 mph TAS 
at 20,000 feet. 

• Full space payload range is increased from 120 to 725 
miles. 

• Gross take-off weight is increased from 47,000 to 53,200 
pounds. 

• Block speeds are increased 25%, resulting in greater reve- 
nue generating capacity. 

• Take-off power is increased 50%, virtually eliminating 
off-loading on high terrain segments. 


• At maximum gross take-off weight, cruising altitude of 
20,000 feet is reached in \3Vi minutes; 15,000 feet in only 
9 minutes. (Based on Standard Temperature.) 


Performance and aircraft power dependability are indis- 
putable. Allison proved these and many other facts during 
“Operation Hourglass” by flying 1,000 hours in 84 days with 
only screwdriver-type maintenance. These are the same 
turbine-propeller power plants selected by leading world 
airlines to power their Lockheed Electras. And, the U. S. 
Navy chose Allison Prop-Jet power for its new squadrons 
of Electra Anti-Submarine Warfare planes. 



ALLISON DIVISION OF GENERAL MOTORS CORPORATION, Indianapolis G, Indiana 




